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SUMMARY

Chandler Slough is a major tributary to the Kissimmee River and C-38,
and has been documented as a major source of phosphorus to the River. About
5.5 km upstream of C-38, wafér flowing in the swamp channel spreads out and
flows over land through a predominately herbacious and shrubby emergent marsh

(Pickerelweed, Pontederia lanceolata and Buttonbush, Cephalanthus occident-

alis) approximately 384 ha (950 acres) in size.

Water quality sampling at the inflow and outflow points of the marsh was
undertaken in an experimenta1 attempt to assess the assumption that marshes
serve as nutrient filters. During the initial few weeks of the wet season,
phosphorus and nitrogen levels at the marsh outflow were higher than concen-
trations measured at the inflows. This "first flush" phenomena was attributed
to therwash out of decayed plant material from thejprevious growing-season.
From the best available water chemistry data a net quantity of 1.5 tonnes of
phosphorus (0.39 tonnes/km2) and 2.0 tonnes of nitrogen {Q0.52 tonnes/km2) were
released from the marsh during this first flush.

After the first flush, phosphorus cohcentrations through the remainder of .
the wet season were generally lower at the outflow of the marsh than at the
inflow, indicating a net retention of phosphorus by the marsh system. 'During
this period there was no substantial net conversion of ortho-phosphorus to
total phosphorus. Based on budget calculations, the Chandler Slough marsh
retained 11 to 32 percent of the phosphorus input over the course of an entire
wet season. No';onsistent trend for nitrogen concentrations was evident
during this same time period. After the initial "first flush" thé marsh
-alternated between acting as a source and a sink for nitrogen. Howeven, when
integrated over the entire wet season the marsh increased the nitrogen load
by 1 to 5 percent. Based upon a statistica] analysis of the inflow and out-

flow water quality data, the changes in the nitrogen and phosphorus loads
x1




attributable to the marsh were considered not to be significant. Since the
results presented are ah experimental case study subject to the limitations
of the experimental design, the uptake and release rates reported are pre-
liminary and subject to revision based upon additional data.

The above ground portion of the emergent marsh community in Chandler
Slough was sampled during the 1976 growing season. Estimates of marsh plant
productivity and nutrient concentrations in plant tissues indicate a net
accumulation of 5.39 tonnes of phosphorus and 22.27 tonnes of nitrogen during
the interval from February to August 1976. This accumulation compares favor-
ably with the caicu]ated 1.6 to 6.3 tonnes of phosphorus retained by the
marsh in 1975 and 1976 based upon water quality and quantity data. No corre-
lation was evident between nitrogen assimilated by aquatic vegetation and
nitrogen retained from waters flowing through the marsh. |

Whereas water quality data indicate relatively instantaneous retention
of nutrients by the marsh, actual incorporation-into above ground plant
tissues may not occur for some time. Some nutrients assimilated by the marsh
may be stored in the soil, or in plant roots and rhizomes, and translocated
to growing tissues at a later date.

Herbaceous and shrubby aquatic vegetation in Chandler Slough represent
only a 5hort term nutrient sink., Most of these plants die back during the
winter, and nutrients in above ground tissues may be translocated to rhizomes,
incorporated in peats, or flushed into the Kissimmee River with the ensuing
wet season.

Several unsampled nutrient assimilation mechanisms also occur in Chandler
Stough. These include phytoplankton and periphyton, growth of woody tissues,

and export by animals.

xii



INTRODUCTION

The Kissimmee River (C-38) contributes approximately 56 percent of the
total surface water inflow, 35 percent of the total nitrogen load, and 24
percent of the total phosphorus load to Lake Okeechobee (Davis and Marshall 1975).
Routine water quality sampling through the Kissimmee River Basin indicated
that the southern portion of the system, below S-65C, was the primary contributor
of phosphorus (Dineen et al. 1974; Lamonds 1975). Specifically the Chandier
Slough watershed was identified as a major source of phosphorus to C-38.
Subsequent investigations were initiated to determine the effects of the
Chandler Slough marsh on the quality of water entering C-38 (Shih and Hallett
1974). The use of freshwater marshes in the Kissimmee River f]oodb]ain has
been proposed as a means to reduce the rate of eutrophication of Lake Okeechobee.
The overall objective of-this study, therefore, waS to document the watef
chemistry, vegetation, and soils in the Chandler Slough marsh in order to gain
a better understanding of the effects of a freshwater marsh on runoff from

a large watershed,



DESCRIPTION OF THE STUDY AREA

Chahd1er Slough is the largest tributary to the Kissimmee River {C-38) and
is located about 4.5 km upstream of water control structure S-650 (Figure 1).
The drainage area of Chandler Slough is 360.5 km? (SFWMD 1976) and is located
within Okeechobee County, Florida. Elevations range from about-21 meters msi
near the headwaters of the slough to 8 meters msl at the river. Soils within
the Chandler Slough basin are dominated by the Myakka-Placid and Immokalee-Pompano
associations (Huber and Heaney 1976). Groundwater tables in the bas1n normally
f]uctuaté 0 to 76 cm below the surface (McCaffrey et al. 1976).

The headwaters of this system are located in an area that is dominated by

palmetto (Serenca repens) prairie, seasonal ponds, and pasture land. Peat Marsh

and Fish Stough drain from the east into a narrow cypress (Taxodium'distichum)

swamp called Cypress Slough. From the west. Ash Slough and Gore Slough drain

into Chandler Slough. Cypress Slough and Chandler Slough subsequently converge
south of US 98 where the wﬁter spreads over a wide plain (Figure 2). This plain

is designated as Chandler Stough marsh. Soils within the marsh are primarily of
the Pompano-Immokalee association. Dominant vegetation in this marsh consists of
aquatic broad]eaf_p1ants and shrubs. Water quality sampling was undertaken through-
out the entire drainage area while examinations of vascular plant production,

marsh water quality, and soils were centered in the Chandler Slough marsh.

Land in the Chandier Slough basin is primarily occupiéd by cattle ranches
and open wetlands. According to Huber and Heaney (1976) 81.9 percent of the land
is unimproved, improved and ditched pasture, and 18 percent is marsh and swamp
(Table 1). Unimproved pasture is described as grazing lands with a vafiety of
trees and shrubs usually pines {Pinus sp.), oaks (Quercus sp.), palmettos and

sabal palms (Sabal palmetto). Improved pasturelands have been cleared of shrubs

-2
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and trees and have been planted with drought resistant fodder grass. In areas
~ where a high water table and/or poor drainage cause a ground saturation problem,
improved pastures have been ditched. Terrestrial forest in the Chandler Slough
basin occupy only 1.6 percent of the land.

The climate in this portion of Florida is subtropical with warm summers
and moderate winters. Rainfall is seasonal with about 75 percent of the total
occurring in a well defined wet season, from May through October. This distri-
bution of rainfall results in considerable surface water flow during part of
the year. During the late winter and early spring many of the creeks and s1ough§,
such as Chandler Slough, become completely dry.

- Table 2 presents a monthly rainfall summary for the study period and a
summary of the period of record for the two rain gauge stations located near
Chandler Slough (Figure 2). Rainfall at S-65D totaled 90.04 c¢m in 1975 and
91.74 cm 1p 1976. This is approximately 25 cm or 20 percent beTow the mean
for the 9 year period of record (1968-1976}. Although annual rainfall guantities
were similar, in 1975 the rain was distributed evenly throughout the wet

season while in 1976 about 28 percent of the rainfall occurred in May.
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OBJECTIVES

Investigations in the Chandler Slough watershed were divided into three
major areas: water chemistry, marshland vegetation, and soils. The major
objectives associated with each field of study were:

Water Chemistry

1. Document the water quality within the Chand]er-S1ough watershed.

2. Examine the diel variation in the water chemistry within the Chandler
Slough system.

3. Measure the effect of the Chandler Slough marsh on the quality of the
water.

4.  Determine the nutrient uptake and release rates attributable to the
Chandler Slough marsh.

Marsh Vegetation

1. Prepare'a vegetation map of Chandler Stough.

2.  Measure the production of rooted and floating vascular plants at different
times of the year.

3. Determine the nutrient composition in major species of‘vascuTar plants,
and trace the nutrient cycling in marsh vegetation through the year.

4. Secure data on spécies.composition, plant density, biomass and volume
displacement in the marsh through the year. This data will be presented
for use by others in calculations of water flow patterns, rates and
retention times in a marsh.

Soils

1. Characterize the type and chemical composition of the soils found in
Chandler Siough.

2. Examine the seasonal changes in the chemical composition of the soils.
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PART 1

WATER CHEMISTRY SECTION

SAMPLING AND ANALYTICAL METHODS

Chemical Methodology and Sampling Frequehcy

Five sampling_stations were selected in the Chandler STough marsh water-
shed: (1) Eagle Island Road; (2) Lambs Island Road; (3) North Bridge; (4) South
Bridge; and (5) Chandler Slough at C-38. An additibna] sixth station was estab-
lished within the marsh in order to monitor diel changes in water quality.
Tab?e‘3 and Figure 2 present the description'and location of the six water
quality monitoring sites. These sites were sampled accordfng to the schedule
presented in Tables 4 and 5.

Water samples were collected at a depth of 0.25 m with an 15c0(R) auto-
matic water sampler or a Niskin(R) grab sampler. Dissolved nutrient and major
ion samples were filtered through 0.45 micron Nuc]épore(R) membrane filters.
Unfiltered samples were collected for total nutrient analyses. All samples
were stored in polyethylene bottles on ice. In the laboratory samples were
stofed'in the dark at 49 C. Laboratory analyses of the samples were comp]eted
within two weeks after collection.

Fourteen chemical parameters were determined on each sample:

a. Nutrient forms: ammonia, nitrate, nitrite, total Kjeldahi nitrogen,

ortho-phosphate, total phosphate, and silica;

b. Major ions: sodium, potassium, magnesium, caTciuh, chloride, sul-

fate, and alkalinity.

Field data were measured with a Hydro1ab(R) monitor ﬁnd included water
temperature, dissolved oxygen, pH and specific conductance. For collection
of diel field data the Hydro]ab(R) monitor was interfaced with a.NERA(R)
recording system,

-10-




TABLE 3. DESCRIPTION OF CHANDLER SLOUGH STATION LOCATIONS

Station

Eagle Island Road
Lambs Island Road
North Bridge
South Bridge

Chandler Slough at
C-38

Chandler Slough Marsh

Location Description

Eagle Island Road Bridge (SR724) over Fish Slough
tambs Island Road Bridge over Cypress Slough
U. S. Highway 98 Bridge over Chandler Slough
U. S. Highway 98 Bridge over Cypress Slough

Approximately 1 km upstream on Chandler Slough
from the Kissimmee River

At SFWMD gauging station in center of the
Chandler S1ough marsh

-11-
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Chemical analyses were performed using methods either recommended or
approved by the American Public Health Association or the Environmental Pro-
tection Agency. Most analyses were performed on a Technicon Industrial
Systems II Auto-Ana]yzer(R) or a Perkin Elmer Model 306 Atomic Absorption
Spegtrophotometer(R). Complete descriptions of specific analytical method-
ologies are presented in Appendix A.

Mass Loading Methodology

Material loadings were calculated by combining daily flow rates at a
particutar site and time period, with the corresponding chemical data. Since
chemistry data was not collected daily, two chronologically successive chem-
istry data points were averaged to give an estimated value for the time
period between these two points. This average was then used in conjunction
with daily flow data within the time period to compute the daily 1o§d1ngs.
When wafer chemistry data was available at the beginning of a ﬁet season the
first wet season water chemistry value was used exclusively with all the

preceding flow data for that season.

-14-




RESULTS
WATER QUALITY CHARACTERISTICS IN THE CHANDLER SLOUGH SYSTEM

Water quality characteristics for the five sampling stations in the
Chandler Slough system are presented in Table 6. Interpretation will be 1imited
to an analysis of the wet season data which includes the'periods June 1 through
November 31, 1975 and May 1 through October 31, 1976. |

Average phosphorus values in the Chandler Slough system were high in
comparison to other surface waters in the Kissimmeé River Valley (Federico and
Brezonik 1975; Lamonds 1975). The Eagle Island Rd. station had the lowest con-
centrations of ortho and total phosphorus with mean values of 0.128 and 0.213 mg/1,
respectively (Table 6). Downstream at the Lamb Island Rd. station (Cypress
Slough) average phosphorus concentrations increase to 0.169 and 0.230 mg/1 for
ortho and total phosphorus, respectively. Before Cypress Slaugh enters the
Chandler Slough marsh it pas#es under the South Bridge station where phosphorus
levels were 0.192 and 0,242 mg/1 for ortho and total phosphorus, respectively.
Phosphorus concentrations in Chandler Slough at the North Bridge Station were
higher than at the South Bridge station, with an average of 0.337 mg/1 for ortho-
phosphorus and 0.410 mg/1 for total phosphorus. Discharge from the Chandler
Slough marsh had mean ortho and total phosphorus concentrations of 0.173 and
0.244 mg/1, respectively. The ratio of ortho to total phosphorus was relatively
constant among the five sampling stations. This ratio ranged from 0.60 at the
Eagle Island Rd. station to 0.82 at the North Bridge station, and -averaged 0.76.

Seasonal variations for ortho and total phosphorus were pronounced. Maximum
- phosphorus concentrations occurred at the beginning of the wet season. Minimum
phosphorus concentrations usually occurred toward the end of the wet season.

The differences in mean phosphorus concentrations between the 1975 and 1976 wet

-15-



TABLE 6 - SUMMARY 0F_7'|975-76 WET SEASON WATER CHEMISTRY DATA BY STATION

Parameter

T-POg as P
Total N
N0, as N
NO4 as N
NHy as N
5102

Ca
Mg
|

50,

Alk as
CaC03

Temp O¢ 3

0.0, 2

Sp. Cond. 3

pmhos /cm
pH

lﬂean

zrange

31976 data only

-16-

Station
EAGLE LAMB SOUTH NORTH C-38
0.128' 0.169 0.192 0.337 0.173
0.002-0.312¢  0.040-0.337 0.070-0.52  0.087-2.206 0.002-0.699
0.213 0.230 0.242 0.410 0.224
0.038-0.561  0.064-0.4790 0.090-0.547 0.113-2.395 0,034-1.039
1.72 1.37 1.27 1.69 1.42
0.84-4.99 0.86-2.51 0.86-2.29 0.92-6.00 0.80-2,87
0.006 0.006 0.006 0.008 0.006
0.004-0.018  0.004-0.017 0.004-0.027 0.004-0.015  0.004-0.01
0.040 0.039 0.034 0.015 0.037
0.004-0.307  0.004-1.140 0.004-1.174  0,004-0.385 0.004-1.320
0.04 0.05 0.05 0.05 0.03
0.01-0.21 0.01-0.47 0.01-0.23  0.01-0.48 0.01-0.23
5.7 : 5,2 4.9 5.5 4.5
© 2.0-7.7 1.9-9.1 2.5-12.3 2.8-10.8 1.1-7.3
12.59 12.20 12.41 13.48 1.3
5.76-22.30  4.46-33.60  5.27-36.00  4.60-37.10  3.05-15.92
2.08 2.30 2.23 2.58 1.86
0.19-3.60 0.20-5.11 0.18-4.86 0.18-7.90  0.07-3.70
14.01 12.36 12.75 14.25 11.97
9.66-21.78 7.10-22.40  6.38-23.00  4.30-32.60  7.64-17.19
3.16 2.82 2.82 3.20 2.77
1.57-5.80 1.60-5.60 1.36-5.90 1.00-8.90 1.90-3.68
27.9 24,9 25.3 28.9 28.1
14.0-90.3 11.3-65.4 11.3-73.4 8.4-86.6 13.3-39.3
8.6 8.2 7.5 10.3 6.6
5.0-26.9 5,0-25.1 5.0-20.1 5.0-32.8 5.0-13.0
29.8 27.6 26.6 33.7 25.6
4.9-50.0 4.9-52.0 4.9-54.5 6.2-85.5 11.8-44.5
27.8 24.1 24.3 24,9 25.9
20.6-32.0 19.6-27.5 20.3-27.5 20.4-28.5 20.3-28.5
4.4 4. C 17 1.9 3.5
2.4-6.8 2.9-5.6 0.4-3.7 0.5-3.5 1.1-6.7
146 132 133 176 142
69-202 78-185 70-200 100-250 83-210
6.37 6.62 6.38 6.42 6.26
5.80-6. 60 6.20~7.70 5.8-7.10 5.80-7.10  4.70-6.95




seasons were small. In general mean total phosphorus concentrations were higher
in 1976 than in 1975 for the Lamb Island, South Bridge, and North Bridge stations
(Tables 7 and 8), but Tower at the Eagle Island Road and C-38 stations.

Total nitrogen concentrations rarely exceeded 2.50 mg/1. Two year means
for all five stations for total nitrogen were relatively constant: 1.72 mg/1
(Eagle Island), 1.37 mg/1 (Lambs Island), 1.27 mg/1 (South Bridge), 1.69 mg/1
(North Bridge) and 1.42 mg/1 {C-38). The inorganfc forms of nitrogen, (ammonia,
nitrite and nitrate) were usually less than 10 percent of the total nitrogen value.

Nitrites were low with an average wet season concentration of 0.006 mg/1
for all stations but the North Bridge station. At the North Bridge station
nitrite levels were slightly higher at 0.008 mg/1. Mean nitrate concentrations
in Fish and Cypress Sloughs, ranged from 0.147 mg/1 at the Eagle Island Road
station to 0.039 and 0.034 mg/1 for the Lambs Island and South Bridge stations,
respectively. Chandler Slough at the North Bridge station had a lower mean
nitrate concentration (0.015 mg/1) than Fish and Cypress Sloughs. The mean
nitrate concentration at the €-38 station increased to 0.037 mg/1. Ammonia con-
centrations were low at mean levels of 0.04 mg/]1 for the Eagle Island Road
stat1on, and 0.05 mg/1 for the Lambs Island Road, South Bridge, and North
Bridge stations. The mean ammonia concentration was lower at the Chandler
Slough at C-38 station (0.03 mg/1) than at the other stations.

Nitrogen concentration did not exhibit any consistent intra-seasonal trend.
High levels occurred at the beginning of each wet season and randomly throughout
the wet season. Mean total nitrogen concentration remained relatively consistent
in the 1975 and 1976 wet seasons {(Tables 7 and 8).

Mean silicate concentrations were moderate and varied only slightly among
the five sampling sites: Eagle Island (5.1 mg/1), Lambs Island (5.2 mg/1}, South
Bridge (4.9 mg/1), North Bridge (5.5 mg/1) and C-38 (4.5 mg/1).
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TABLE 7 - SUMMARY OF 1975 WET SEASON WATER CHEMISTRY DATA BY STATION

Parameter

0-PO, as P
T-P0O4 as P
Tﬁtal N

. NOp as N
NO3 as N
NHy as N
510,

Na

 Ca

Mg

C1

S0,
Alk, as
CaCO3

Temp® €

D.0.

Sp. Cond.

umhos/cm

pH

—

mean
range

-18-

: Station B
EAGLE LAMB SOUTH NORTH C-38
0.151} 0.149 0.177 0.326 0.179
0.081-0.3122  0.040-0.260 0.070-0,520 0.087-2.026  0.002-.069
0.242 0.214 0.227 0.408 0.229
0.131-.056  0.064-0,375 0.090-0.547 0,113-2,395  0,03d-1,039
1.76 1.19 1.20 1.66 1.38
1.35-4,99 0.86-1.71  0.89-2.29  0.92-6.00  0.80-2.87
0.006 0.006 0.006 0.007 0.006
0.004-0.009  0.004-0.017 0.004-0.027 0.004-0.015 0.004-0.009
0.030 0.020 0.046 0.020 0.048
0.004-0.307 ~ 0.004-0.114 0.004-1.114  0.004-0.385 0.004-1,3?
0.04 0.04 0.05 0.06 0.03
0.01-0.21 0.01-0.18  0.01-0.23  0.01-0.48  0.01-0.21
5.7 5.3 4.9 5.5 4.5
2.0-7.7 1.9-9.1 2.5-12.3 2.8-10.8 2.4-5.9
13.60 14.34 14.52 11.63 11.45
8.0-22.3 9.20-33.60  10,70-36.00 4.60-37.10  7.50-13.75
2.33 2.27 2.17 2.59 2.7
- 1.60-2.90 1.80-3.50  1.59-4.40  1.50-7.90  1.22-3.70
15.71 12.93 13.38 12.46 12.20
'9.90-12.78  7.10-22.40  7.4-23.0 4.30-32.60  8.5-15.29
3.63 3.07 3.08 2.79 2.98
2.40-5.80 1.60-5.60  1.70-5.90  1.00-8.90  1.90-3.64
3.2 26.4 27.2 28.8 25.0
14.9-90.3 15.7-65.4  17.5-73.4  8.4-86.6 13.3-39.3
1.8 9.1 7.8 1.9 6.3
5.9-26.9 5.0-25.1 5.0-20.1 5.0-32.8 §.0-9.8
0.8 27.2 26.3 31.5 24,2
4.9-50,0 4.9-52.0 4.9-54.5 12.0-85.5  12.5-39.0
. . . - 26.1
24,5-27.8
. . . - 3.2
1.6-5.9
) . . . 175
120-210
- - - - 6.36
5.95.6,65




TABLE 8 - SUMMARY OF 1876 WET SEASON WATER CHEMISTRY DATA BY STATION

Parameter

0-POy as

T-P04 as P

Total N

NO, as N

NO3 as N
NHj as N
510,

Na

Ca

Mg

€1

S0y

Alk as
CaC03
Temp © C
D.0.

Sb. cond.

ymhos/cm

pH

—

mean
range

Station
EAGLE LAMB SOUTH NORTH Cc-38
0.096] 0,204 0,228 0.357 0,163
0.002-0.293° 0.061-0.337 0.094-0.336 0.121-0.808 0.016-0.350
0.174 0.256 0.277 0.412 0.217
0.038-0.459  0.104-0.479 0.121-0.397 0.159-0.855 0.091-0.426
1.52 .37 1.30 1.65 1.38
0.84-2.04 0.96-2.51 0.86-1.81 1.31-2.63 1.06-1.83
0.007 0.007 0.007 0.008 0.007
0.004-0.018  0.004-0.10  0.004-0.011 0.004-0.012 0.004-0.0T1
0.040 0.020 0.015 0.008 0.020
0.004-0.159  0.004-0.177  0.004-0.054 0.004-0.024  0.004-0.226
0.04 0.06 0.05 0.04 0.04
0.01-0.13 0.01-0.47 0/01-0.17 0.01-0.13 0.01-0.23
4.2 4.9 5.0 5.4 4.6
2.1-6.0 3.2-7.8  3.1-7.0 4.0-8.0 1.1-7.3
11.61 10.67 10.50 14.68 11.18
5.76-17.88°  4.46-18.11  5.27-18.11  6.25-25.33  3.05-15.92
1.84 2.3 2.28 2.57 1.60
0.19-3.60 0.20-5.11 0.18-4.86 0.18-5.51 0.07-3.53
12.36 11.96 12.18 15.40 11.80
9.66-19.27 8.35-18.14  6.38-20.75  8.18-23.29  7.64-17.19
2.67 2.63 . 2.5% 3.51 2.6
1.57-3.89 1.87-4.18 1.36-3.72 2.16-5.85 2.00-3.68
23.3 22.3 20.8 29.2 22.3
14,0-37.0 11.3-30.9 11.3-29.4 14.5-41.2 14.9-33.6
6.3 6.6 6.4 7.3 7.0
5.0-11.0 5.0-10.9 5.0-10.5 5.0-11.4 5.0-13.0
28.5 28.3 27.4 . 37.5 28.2
17.0-38.8 10.7-45.0 13.5-42.5 6.2-77.5 11.8-44.5
~ 27.8 24.1 28.3 24,9 25.9
20.6-32.0 19.6-27.5 20.3-27.5 20.4-28.5 20,3-28.5
4.4 4.1 1.7 1.9 3.6 .
2.4-6.8 2.9-5.6 0.4-3.7 0.5-3.5 1.1-6.7
146 132 133 176 136
§9-202 78-195 70-200 100-250 83-210
6.37 .62 6.38 6,42 6.22
5.80-6.60 6.20-7.70 5.80-7.10 5.80-7.10 4.70~6.95
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The mean concentrations of the major cations were within the range of
values reported for surface waters in the Kissimmee River Basin (Federico and
Brezonik 1975; Lamonds 1975). Concentrations of sodium, potassium, calcium,
and magnesium were moderate and relatively consistent from station to station.
The highest values occurred at the North Bridge station and the lowest values
at the ﬁoint of inflow into the Kissimmee River.

Concentrations of chlorides, sulfates and alkalinity were also moderate
to Tow throughout the Chandler Slough system. The two year mean values for
these parameters showed 1ittle variation from station to station. Maximum
values, however, occurred consistently at the North Bridge station and minimum
values occurred at C-38. Chloride and sulfate concentrations were generally
higher in 1975 than 1976, but alkalinities wére usually higher for the 1976
wet season. | '

Water temperatures fluctuated substantially during the wet season, as
much as 8° C at any one site. Based on two year averages, the highest tem-
peratures were recorded at the Eagle Island Road (27.8° C) and the lowest
values, at the Lambs Island Road (24.1° ).

Based on 1976 data, mean dissolved oxygen concentrations were high at
the Eagle Island station (4.4 mg/1), decreased at Lambs Island (4.1 mg/1) and

dropped substantially at the South Bridge (1.7 mg/l). The North Bridge
averaged 1.9 mg/1. At the outflow of the Chandler Slough marsh, the mean
dissolved oxygen concentration increased to 3.5 mg/1.

Specific conductivity values throughout the 1976 wet season generally
fluctuated within the 100-200 umhos/cm range. The North Bridge station which
displayed the highest ionic values, had the highest conductivity (176 pmhos/
cm}. The other four stations were fairly congruous with average values of
146 umhos/cm (Eagle Island), 132 ﬁmhos/cm (Lambs Island), 133 umhos/cm {South
Bridge) and 142 umhos/cm (C-38).




Water in the Chandler Slough system was slightly acidic in nature.
Values of pH ranged from 4.7 to 7.7 although the range of pH values in 1976
was consistent among the five stations: Eagle Island (5.80-6.60), Lambs
Istand (6.20-7.70), South Bridge (5.80-7.10), North Bridge (5.80-7.10) and
Kissimmee River at C-38 (4.70-6.95).



DIEL VARIATION IN THE INFLOW AND OUTFLOW CONCENTRATIONS OF TOTAL
PHOSPHORUS FOR THE CHANDLER SLOUGH MARSH

Diei studies at the inflow and outflow stations of the Chandler Slough marsh
were undertaken in 1974 and 1975 for the purpose of examining the effects of the
marsh on short term water quality variations.

Figure 3 displays the diel variations in the‘inf10w and outflow concentrations
of total phosphorus. Daily variation in total phdsphorus concentrations was
greatest at the beginning of the wet season (July 1974 and June 1975) and decreased
as the season-proéfessed. The September 1974 samples showed a close correspondence

in inflow and outflow values for samples which were collected simultaneously.

- DIEL VARIATION WITHIN THE CHANDLER SLOUGH MARSH

Three diel studies within the Chandler Slough marsh were undertaken during
June 14-18, August 16-19, and October 11-14, 1976 to measure short term water
quality variations.
Phosphorus

From June 14-17 (Figure 4) total phosphorus averaged 0.435 mg/1 with daily
peak va]ues'of 0.534, 0.455, 0.436, and 0.436 mg/1, respectively. Maximum
phosphorus levels occurred at 0830 hrs. on June 15 and70030 hrs. on the remaining
days. Minimum values of 0.437, 0.428, 0.404, 0.392 mg/1 occurred at 1630 hrs.
on June 14-16, and 1230 hrs. on June 17. During this period the inflow averaged
7.4 m3/sec. The diel levels of ortho-phosphorus paralleled the levels of total
phosphorus and aVeraged 0.365 mg/1.

Dﬁring the August sampling period (Figure 5) the mean inflow increased to
23.1 m3/sec. Mean total and ortho-phosphorus levels decreased to 0.281 and 0.228
mg/1, respectively. Total phosphorus did not exhibit the same rhythmic patterns
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that were apparent in June. Instead, total phosphorus increased linearly from
0.203 mg/1 (August 16 @ 1630 hrs.) to 0.370 mg/1 (August 17 @ 1330 hrs.) decreasing
thereafter to 0.295 mg/1. Ortho-phosphorus paralleled total phosphorus except at
the beginning of the sampling period. During the first 18 hours ortho-phosphorus
exhibited a sinusoidal pattern with maximums of 0.182, 0.208, and 0.252 mg/1 and
minimums of 0.113 and 0.163 mg/1.

The average inflow during the October sampling period (Figure 6) decreased
to 0.8 m3/sec. There was a decrease in the diel fluctuations of phosphorus with
mean concentrations of 0.158 mg/1 total phosphorus and 0.112 mg/1 ortho-phosphorus.
Total phosphorus decreased s1ightly from 0.189 mg/1 (October 11 @ 1430 hrs.) to
0.140 mg/1 (October 14 @ 1230 hrs.). During the same time interval ortho-
phosphorus concentrations decreased from 0.137 to 0.102 mg/1.

Nitrogen

Total nitrogen levels remained relatively constant (std. dev. = 0.05) at 1.41
mg/1, during July (Figure 7) with total organic nitrogen accounting for 94 percent
of the total nitrogen. Inorganic nitrogen fluctuations appeared responsible for
perturbations in total nitrogen levels during the first 17 hours of the study.
During this initial period inorganic nitrogen and total organic nitrogen con-
centrations appeared to be inversely related.

The mean total nitrogen concentration during August (Figure 8) declined to
1.30 mg/1 and increased in variability (std. dev. = 0.20). The oscillations in
total nitrogen appeared continually but were not correlated with.any particular
time frame. Total organic nitrogen accounted for 90 percent of the total nitrogen
and was responsible for most of the variability. On twoloccasions (August 16 @
1930 hrs. and August 18 @ 2030 hrs.) inorganic nitrogen pulses were sufficient
to cause a noticeable increase in total nitrogen levels. In these two instances

total organic nitrogen concentrations decreased slightly.
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Major Cation and Anion Constituents

Variations in flow, sodium, alkalinity, potassium, calcium, and chloride for
the three diel studies are presented in Figures 9 to11. Sodium, calcium, chloride,
and alkalinity exhibited irregular oscillations which, within each sampling period,
were not correlated to the time of day or to flow. Potassium did not vary by more
than 1 mg/1 throughout the three periods.

Comparisons of the means among the three sampling periods indicated that, in
general, the concentrations of the major ions were inversely proportional to the
flow. |

Field Parameters

Dissolved oxygen, temperature, conductivity, and pH were measured at 30 minute
intervals from June 14-17, 1976. The diel variation for oxygen and temperature are
plotted in Figure 12. Dissolved oxygen was low and varied between 0.8 and 2.1 mg/1.
Dissolved okygen was highest during the afternoon hours, when maximum photosynthetic
activity would be expected, and lowest in the early morning hours. Temperature
ranged from 26.4 to 29.6° C with high values occufring in the early evening (2000
hours) and low values occurring in mid-morning (0900 hours). Conductivity ranged
from 135 to 162 umho/cm and pH ranged from 6.7 to 7.4 units with no apparent rhythmic

pattern.

EFFECT OF THE CHANDLER SLOUGH MARSH ON WATER QUALITY

The evaluation of the effect of the marsh on water quality considered only
that water chemistry data obtained during periods of flow. The discharge hydrographs
for the two inflow stations (Figures 13 to 16), North Bridge and South Bridge, were
used to delineate the time periods for which valid input/output comparisons could
be made. The wet season time periods used in further analyses were June 7, 1975

through Januvary 7, 1976 and May 17, 1976 through October 27, 1976.
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Chemica] concentrations entering the marsh were estimated by flow weighting
the concentrations measured at the two infiow stations according to the following

formula:
= Vncn + vncs
VtVg Vn+vs

Cy

where C4

Cn

flow weighted inflow concentration of parameter C

concentration of C at North Bridge Station
Cg = concentration of C at South Bridge Station
V, = ~discharge rate at North Bridge Station
Y

¢ = discharge rate at South Bridge Station
The outflow from the marsh was represented by the chemical concentrations
measured at the Chandler Slough at C438 station.

Major Cations and Anions

Displayed in Table 9 are the means and standard deviations of inflow and
outflow concentrations of nutrients, major cations, and anions dur1ng 1975 and
1976, Comparisons of mean inflow chloride concentrations to mean outflow chloride
concentrations indicated that the outflow from the marsh had an 8 percent reduction
in chlorides in 1975 and a 4 percent reduction in 1976. The statistical signi-
ficance of these reductions were tested using a two-way analysis of variance
(ANOVA). The two main effects fested were station (inflow and outflow) and wet
season (1975 and 1976). The results of this analysis indicated no significant
difference between mean inflow and outflow concentrations and no difference
between wet season means (Table 10).

Based upon comparisons between the mean inflow to the marsh vs the mean out-
flow, sodium decreased between 7 and 12 percent; silica decreased between 8 and
19 percent; calcium increased 2 percent in 1975 and decreased 13 percent in 1976;
magnesium 1ncrea§ed 7 percent in 1975 and decreased 7 percent in 1976; potassium

remained constant in 1975 and decreased 36 percent in 1976; and sulfate decreased
-38-




TABLE 9. CONCENTRATIONS OF SELECTED WATER CHEMISTRY PARAMETERS BEFORE AND
AFTER THE WATER PASSES THROUGH THE CHANDLER SLOUGH MARSH

1975 | 1976

Parameter (mg/1) Inflow(1) Outflow(s) Inflow Outflow
Ortho-P 0.217 Mean 0.182 0.290 0.173
0.086 Std. Dev. 0.183 0.153 ~0.078
Total-P 0.276 0.232 0.349 0.226
0.102 0.210 0.169 0.091
No,-N{2) 0.035 0.049 0.020 0.024
0.069 0.176 0.013 0.048
NH,-N 0.053 0.029 0.047 0.037
0.061 0.029 0.046 0.046
Ton (3} 1.29 1.32 1.36 1.32
0.288 0.171 0.149 10.203
Total-N{(%) 1.34 1.39 1.42 1.38
0.262 0.255 0.152 0.218
c1- 27.2 25.1 23.1 92.1
13.8 5.5 6.2 | 4.6
Na 13.0 11.5 11.8 11.0
8.5 1.9 3.7 2.9
Ca 11.9 12.2 13.3 1.6
5.0 2.6 3.2 1.8
Mg 2.8 3.0 2.8 2.6
1.4 0.6 0.5 0.4
K 2.2 2.2 2.5 1.6
0.76 0.93 1.7 1.0
10, 4.9 4.5 5.9 4.8
2.0 0.74 3.8 1.1
504 902 6.2 7.0 7-2
5.4 1.5 2.3 2.4

(1) Inflow concentrations were calculated by flow weighting and then summing
the concentrations measured at the North and South Bridge Stations

(2) NO3 = NO, - NO,

(3) TON = TKN - NHa

(4) Total-N = TKN + NOx

(5) Outflow measurements were made at Chandler Slough at C-38 Station.

-39-



TABLE 10.

TOTAL PHOSPHORUS AND CHLORIDE

Source of
Variation

Main Effects
Station
Wet Season
2-Way Interactions
Residuatl
Total

~ Source of
Variation

Main Effects
Station
Wet Season
2-Way Interactions
Residual
Total

Source of
Variation

Main Effects
Station
Wet Season
2-Way Interactions
Residual
Total

**Highly Significant

Dependent Variable:

Total Nitrogen

Sﬁm of
Squares

Degrees of
Freedom F

.047
0023
.028
.055
.103
7.867 13

ol et ) ot =t )

Dependent Variable:

.409
.399
.480
.954

Total Phosphorus

RESULTS OF TWO-WAY ANALYSES OF VARIANCE FOR TOTAL NITROGEN,

Significance of
F

.665
.529
.489
.330

Significance of
F

.007 **
.302

L0071 **
.007 **

Significance of
F

Sum of Degrees of
Squares Freedom _F
.488 2 9.052
.029 1 1.079
472 1 17.517
.203 1 7.544
2.345 87
3.037 90
Dependent Variable: Chloride
Sum of Degrees of
Squares Freedom F
101.472 2 ~ .566
98.789 1 1.102
1.253 1 .014
73.056 1 .815
8068.080 90
8242.611 93

~40-

.570
.297
.906
.369
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23 percent in 1975 and increased 3 percent in 1976.
Phosphorus

Figures 17 to 19 show the temporal effect of the marsh on total phosphorus.
In 1974 and 1975, outflow concentrations of total phosphorus were generally lower
than inflow levels with the exception of samples collected in the beginning of
July 1974 and dt the end of June 1975. During these short periods, total phosphorus
concentrations at the outflow of the marsh exceeded the inflow levels. Averaged
over the 1975 wet season, the marsh reduced the inflow concentration of total
phosphorus by approximately 16 percent (Table 9). In 1976 the apparent reduction
in total phosphorus concentration was about 35 percent. However, the initial
surge of total phosphorus that was observed in the outflow at the beginning of
the 1975 wet season (Figure 18) was absent in 1976 (Figure 19). A two-way ANOVA was
performed in order to test the statistical sign1f1cance of these phosphorus
reductions. The results of this ANOVA (Table 10) indicated that the main wet
season effect and.the interaction term (station x wet season) were both signi-
ficant while the main station effect was not significant. Specifica]ly this implies
that the wet seasons affect the phosphorus concentration measured at the two
stations in a nonparallel fashion from one year to the next. Ortho-phosphorus con-
centrations generally paralleled total phosphorus concentrations during both
wet seasons (Table 9).
Nitrogen

Total nitrogen concentrations measured in 1974, 1975, and 1976 are displayed

in Figures 20 to 22. During these three wet seasons the outflow concentrations
of total nitrogen were nefther consistently higher nor lower than inflow concen-
trations. Interseasonal comparisons (Table 9) indicate that average outflow con-
centrations of total nitrogen exceeded the weighted inflow concentrations in

1975 (1.39 vs 1.34 mg N/1), but not in 1976 (1.38 vs 1.42 mg N/1). However these

-44-
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differences were not statistically significant (Table 10).

A comparison of the changes in nitrogen species indicates that in 1975 mean
NOy and total organic nitrogen levels paralleled the increase in the mean total
nitrogen concentration (Table 9). Ammonia, however, decreased from a mean inflow
concentration of 0.053 mg/1 to a mean outflow concentration of 0.029 mg/1.
During 1976; fotaT organic nitrogen concentrations decreased an average of (.04

mg/1,'ammon1a decreased 0.01 mg/1 and NOyx increased 0.004 mg/1.
MASS LOADING ANALYSIS FOR THE CHANDLER SLOUGH MARSH

An input/output ana1ysis'was performed to estimate nutrient retention or
release rates within the Chandler Slough marsh system. The two major inflows
to the marsh (Chandler Slough and Cypress Slough) were represented by the North
and South Bridge stations, respectively. Total nutrient input to the marsh was
calculated by summing the loadings that were derived for these two major inflows.
Table 11 presents monthly summaries of the nutrient loadings past the North and
South Bridge Stations. Presented in Table 12 is a seasonal summary of these
loadings. Dur1ng the 1975 wet season, 52 percent of the total phosphorus, 47
percent of the total nitrogen,rand 41 percent of the total flow to the Chandler
STough marsh was contributed by Chandler Slough. During the 1976 wet season,
Chandler Slough supplied 57 percent of the total phosphorus, 53 percent of the
total nitrogen and 47 percent of the flow to the marsh. Since in this analysis
only two inflow sources were considered, the remainder of the nutrients and flow
for both seasons was contributed by Cypress Slough.

The daily hydrologic outflow from the marsh was assumed to be equal to the
daily inflow past the North and South Bridge Stations. This combined flow was
used in éonjunction with nutrient concentrations measured at the Chandler Slough

at C-38 Station to estimate the total nutrient export from the marsh.




TABLE 11. MONTHLY NITROGEN AND PHOSPHORUS LOADINGS FOR THE NORTH AND
SOUTH BRIDGE STATIONS.

Loadings in Metric Tons (Tonnes)

Total Phosphorus Total Nitrogen Flow (acre-ft.)
North South North South North - South
Month/yr. Bridge Bridge Bridge Bridge Bridge Bridge
9/74 0.4 0.7 1.9 3.6 998 2204
10/74 0.6 1.5 . 3.6 7.5 2011 6103
11/74 0 0 0 0.4 0 357
12/74 0 0 0 0.2 0 212
1/75 0 0 0 0 0 28
2/75 0 0 0 0 0 30
3/75 0 0 0 0 0 0
4775 0 0 0 0 0 0
5/75 0 0 0 0 0 0
6/75 2.5 1.3 8.3 5.2 4953 3461
7/75 2.5 1.9 8.4 8.9 4046 5546
8/75 0.1 0.7 0.2 4.4 89 2503
8/7% 0.3 1.1 2.4 6.5 1226 4518
10/75 1.4 1.5 111 10.9 5893 8093
11/75 0.8 0.6 5.0 4,7 2807 3590
12/75 0 0 0 0.1 0 107
1/76 0 0 0 0 0 0
2/76 0 0 0 0 0 0
3/76 0 0 0 0 0 -0
4776 0 0 0 0 0 0
5/76 0.6 0.5 1.7 2.6 1456 2299
6/76 3.8 3.1 12.0 1.7 6442 8168
7/76 0.8 1.1 4.7 5.8 2176 3556
8/76 - 5.0 2.5 16.7 10.7 9684 7186
9/76 0.7 0.9 3.2 3.9 1872 2511
10/76 0.5 0.6 1.9 3.6 1043 2132
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Chloride, Sodium and Calcium Loadings

Listed in Table 13 are monthly summaries of chloride, sodium, and calcium
imports and exports for the Chandler Slough marsh. The period from September 1974
through February 1975 represents only a partial wet season and therefore will
be disregardgd in this and subsequent discussions:. Loading information is
therefore available for two complete wet seasons: June 1975 through January 1976

and May 1976 through October 1976. Net quantities of chloride, sodium, and cal--

cium exchanged within the marsh are presented in Table 14. During the 1975 and
1976 wet seasens the marsh affected an apparent 5 to 6 percent reduction in
chloride loadings, a 2 to 16 percent reduction in sodium loadings, and a 0 to 17
percent reduction in calcjum loadings. Since chloride and sodium are usually con-
sidered to be conservative elements, it appears that the outflow from the marsh
was underestimated by only 2 to 5 percent in 1975 and 6 to 16 percent in 1976,

Nitrogen Loadings

Figures 23 and 24 depict the daily net loadings of nitrogen uptake and release
for the Chandler S]ough marsh during the 1975 and 1976 wet seasons. Loads above
the zero 1line indicate a net release while loads below the zero 1ine indicate &
net retention. Since the marsh outflow was not measuréd. no hydrblogic residence
time was considered 1n these calculations. Both nitrogen loading graphs indicate
a first flush phenomenon associated with the first intensive discharge into the
marsh at the beginning of the wet season. The duration of this initial net export
was directly associated with the duration of the initial discharge. This was
especially apparent in the beginning of the 1976 wet season. This first flush
was associated with a net export {release) of total nitrogen of approximately
1,950 kg N in 1975 and 5,580 kg N in 1976.

There was no direct relationship between flow and either retention or release

rates during the remainder of the wet season. It is evident, however, that the
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TABLE 13. MONTHLY SUMMARY OF CHLORIDE, SODIUM, AND CALCIUM IMPORTS
AND EXPORTS FOR CHANDLER SLOUGH MARSH. .

Chloride Sodium Calcium
Tonnes Tonnes - Tonnes

Month Import (1} Export{?)  Import Export Import Export
8/74 87.5 76.8 50.4 47 .1 46.8 43,7
10/74 204.3 199.9 116.3 111.9 106.3 102.3
11/74 12.3 11.4 5.7 5.8 4.0 4.2
12/74 15.4 18.6 4.1 4.4 2.3 5.9
1/75 2.3 2.4 0.5 0.6 0.3 0.8
2/75 3.1 1.2 0.6 0.6 0.3 0.8
3/75 -(3) - - - - -
4/75 - - - - - -
5/75 - - - - - -
6/75 213.1 165.3 98.3 97.2 101.3 95.5
7/75 281.2 277.3 129.5 143.3 138.2 143.7
8/75 72.7 77.0 38.7 42.3 39.7 47.7
9/75 196.0 190.4 92.8 93.8 97.7 105.6
10/75 536.6 509.5 249.4 228.3 265.4 257.2
11/75 237.7 240.1 116.3 104.4 123.6 117.6
12/75 3.6 5.1 2.0 1.7 2.0 2.0
1/76 0.5 0.6 0.3 0.2 0.3 0.3
2/76 - - - - - -
3/76 - - - - - -
4/75 - - - - - -
5/76 62.4 91.9 75.7 48.3 76.0 52.2
6/76 443.5 353.9 240,1 177.6 260.0 197.1
7/76 162.2 . 1657.4 93.0 84.8 96.8 90.3
8/76 421.9 411.5 203.4 208.6 237.3 213.9
9/76 118.6 114.2 59.1 44.5 67.9 £8.5
10/76 107.0 101.9 41,2 36.9 49.7 44,9

(1) Import was calculated as the sum of the loadings from the North
Bridge Station and the South Bridge Station.

(2) Export was calculated using the sum of the hydrologic inflows
from the North Bridge Station and the South Bridge Station and
the ionic concentrations measured at the Chandler Slough at
C-38 station.

(3) "-" 1indicates no measured flow.
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TABLE 14. NET CHANGE IN CHLORIDE, SODIUM, AND CALCIUM LOADS ENTERING
CHANDLER SLOUGH MARSH.

Number Chloride Sodium 7 Calcium
Period of Days A Tonnes %A A Tonnes %A A Tonnes %A
6/7/75- 214 -76.1 -5% -15.5 -2% +1.6 0%
1/7/76
5/17/76- 164 -84.8 -6% -111.8 -16% -130.8 -17%
~10/27/76

Note: minus {-) sign indicates a net reduction
plus (+) sign indicates a net release
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marsh alternates between serving as a nitrogen source and sink throughout the wet
season,

The net change in nitrogén loadings is summarized in Table 15. During the
- 1975 wet season the total organic nitrogen load was reduced by about 1 percent
and the inorganic nitrogen load was increased by 30 percent. The net result
was about a 1 percent (0.6 tonnes) net increase in the total nitrogen export.
Nitrogen exports during the 1976 wet season exhibited a trend similar to that
found in 1975; although the quantities of the exports increased. Total organic
and inorganic nitrogen exports increased over import loads by approximately 5 and
7 percent, respectively, during 1976. As a result the marsh increased the net
export of total nitrogen by approximately 5 percent (4 tonnes) in 1976.

Table 16 summarizes the seésona] nitrogen loading and release rates for the
marsh. The total nitrogen load to the marsh was 76.0 and 78.5 tonnes during the
1975 and 1976 wet season, respectively. Total net nitrogen releases were 0.6
and 3.7 tonnes; respectively, for the two wet seasons. These values, when averaged
over the marsh area, were 0.16 and 0.96 g/mz, respectively. Daily release rates
were 0.7 and 5.9 mg N/n?/day for 1975 and 1976, respectively.

Phosphorus Loadings

_ Da11j net uptake and reﬁéase rates for phosphorus are displayed in Figures
25 and 26. An initial flush of phosphorus from the marsh was observed at the
beginning of the 1975 wet season (Figure 25). In June 1975 the initial discharge
into the marsh resufted in a net export of approximately 1,460 kg of phosphorus.
Figure 26 indicafes that phosphorus was retained in the marsh at the beginning
of the 1976 wet season. The 1976 intensive sampling program began on June 11
and the loadings calculated during this period were based upon the assumption
that the inflow and cutflow concentrations that were measured on June 11 were

representative of the levels that were present prior to that date. Data collected
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during the beginning of the 1974 and 1975 wet seasons, howevef, indicated that the
initial outflow concentrations frequently exceeded the inflow concentrations.

The assumption that levels measured after June 11 were representative of prior
values probably resulted in a masking of the first flush and an exaggeration of
the phoSphorus uptake at the beginning of the 1976 wet season.

After the initial discharges, the marsh acted as a net phosphorus sink during
the remainder of the 1975 and 1976 wet seasons. The quantity of phosphorus re-
tained was directly proportional to the fiow. When the inflow and phosphorus
loads were increased the net phosphorus retention was also increased.

Table 17 presents the calculated quantity and percent changes in ortho and
total phosphorus for each wet season. Ortho phosphorus loadings were reduced
by about 15 percent (1.7 tonnes) fn 1975 and 39 percent {6.6 tonnes) in 1976.
Similarly, tota1'phosphorus was reduced by approximately 11 percent (1.6 tonnes)
and 32 percent (6.3 tonnes) 1n 1975 and 1976, respectively.

Phosphorus loading and uptake rates, recalculated on a per area and per
day basis are presented in Table 18. During 1975 the marsh retained 0.42 g
P/mz, which corresponds to a daily retention of 2.0 mg P/mzlday (0.02 1bs./
acre/day). The average phosphorus retention increased during the 1976 wet season

to 1.6 g P/m? of marsh or 9.8 mg P/mz/day (0.09 1bs,/acre/day).
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TABLE 17,

NET CHANGE IN PHOSPHORUS LOADS ENTERING CHANDLER SLOUGH MARSH

Ortho-Phosphorus Total Phosphorus
Number
Period of Days A Tonnes % A A Tonnes % A
6/7/75- 214 -1.7 -15% -1.6 -11%
1/7/76
5/17/76~ 163 -6.6 -39% ' -6.3 ~32%
10/27/76 . '

Note: minus (-) sign indicates a net reduction

plus (+) sign indicates a net release
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DISCUSSION

The Chandler Slough marsh has two major inflows, Chandler Slough and
Cypress Slough. Cypress Slough was estimated to supply between 53 and 59
percent of the total inf]ow with the difference being supplied by Chandler
Slough. Direct rainfall on the marsh and possible groundwater inflows were
not evaluated in estimating the inflow to the marsh. Direct rainfall was not
considered since the area of the marsh (3.85 kmz) was small relative to the

2). Groundwater inflows may have been a

entire marsh drainage basin (272 km
major soufce of the water; however, since no data on groundwater inputs were
available, this source of water was also not considered.

The water in Cypress Slough had moderate levels of total phosphorus
(0.213 mg/1), moderately low total nitrogen conéentrations (1.72 mg/1}, and
low chloride concentrations (27.9 mg/1) upstream at Eagle Island Road. Further
downstream at Lambs Island Road total phosphorus concentrations increased to
0.230 mg/1, total nitrogen concentrations decreased to 1.37 mg/1, and chlorides

decreased to 24.9 mg/1. Still further down the watercourse, at the South

Bridge Station, the quality of water that entered the Chandler Slough marsh

was higher in total phosphorus (0.242 mg/1), lower in total nitrogen (1.27 mg/]),

and sTightly higher in chlorides (25.3 mg/1) than the levels of these parameters
at Lambs Island Road. |
The water supplied to the marsh by Chandler Slough was moderately high in
total phosphorus (0.410 mg/1)}, moderately low in total nitrogen (1.69 mg/1),
and Tow in chlorides {28.9 mg/1). The higher phosphorus concentrations
discharged bj Chandler STough, as compared to Cypress Slough, was probably
due to a greater percentage of pastureland in the Chandler Slough basin than

in the Cypress Slough basin.

The flow weighted nutrient concentrations that entered the Chandler Slough
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marsh from Cypress and Chandler Sloughs averaged 0.276 {1975) to 0.349
(1976) mg/1 for total phosphorus and from 1.34 (1975) to 1.42 (1976) mg/1
for total nitrogen. During the 1975 and 1976 wet seasons the marsh reduced
total phosphorus levels 25 percent to a mean outflow concentration of 0.232
mg/1 in 1975 and 0.226 mg/T in 1976. These phosphorus values for the discharge
from the Chandler Slough marsh were higher than the other major-510ughs that
discharge into C-38 (Tab]e'19). The ratio of ortho-phosphorus to total
phosphorus in the inflow ranged from 0.79 to 0.83 and the outflow ranged from
0.77 to 0.78; indicating Tittle net conversion of ortho phosphorus to total
phosphorus. The mean outflow total nitrogen concentration was 1ncreased to 1.39
mg/1 in 1975 and reduced to 1.38 mg/1 in 1976. Changes in the mean inflow
and outflow concentrations of the various nitrogen forms were less consistent
than for total nitrogen: NO, increased between 17 to 29 peréent, ammonia |
decreased between 21 and 45 percent, and total organic nitrogen increased
2 percent in 1975 and decreased 3 percent in 1976. These resulté exhibit some
of the trends reported by Shih and Hallett (1974) who indicated a 12 pereent
reduction in NO, and a 25 percent reduction in émmonia‘during their 5 day study.
Chloride concentrations were reduced 4 to 8 percent to a range of 22.1 to 25.1
mg/1. This reduction in chloride concentrations could have been the result of
such secondary inflows as direct precipitation, minor tributaries, and immediate
drainage. However the chioride concentration in these secondary iﬁf]ows would
have to be Tower than that measured in the outflow from the marsh. These changes
between the tnflow and outflow concentrations of total phosphorus, total nitrogen,
and chloride were tested statistically and were not significant. |

Internally the marsh exhibited 1imited phoﬁphorus fluctuations which

occurred during periods when biological uptake of nutrients, especially by
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periphyton, would be expected to be at or near a maximum. No substantial net
conversions of ortho-phosphorus te total phosphorus were indicated by the

data collected within the marsh. Also no consisfent patterns were observed

in the nitrogen, sodium, potassium, calc¢cium, chloride, and a]ka1inity fluctua-
tions. However, on several occasions pulses of inorganic nitrogen éaused an
appreciable increase in total nitrogen levels. Dissolved oxygen remained low

in the marsh, ranged between 0.8 and 2.1.mg/1, and followed defined diel patterns.

Diel studies on the inflow and outflow marsh stations indicated that the
concentration and variation in total phosphorus was the greatest at the
beginning of the wet season, probably due to the variability associated with
the initial discharge into the marsh and the washout rate of the detritus.

As the wet season progresses the marsh system stabilized, résuIting in a

less variable outflow cohcentration of total phosphorus. During one sampling
period (September 1974) there was an overlap in the collection of the inflow
and outflow samples which showed that for samples collected simultaneously
there was a close correspondence of phosphorus values. Therefore, the nutrient
reduction capability of the marsh may not be as great as was indicated by the
other sampling periods and by the data presented by Shih and Hallett (1974).

An assumption was made fhat the hydrologic outflow from the Chandler
SIoughrmarsh'was equaT'to the combined inflows past the North and South Bridge
stations. Based upon inflow/outflow comparisons of the chloride and sodium
loadings, it appears that the marsh outflow was underestimated by only 3.5
percenf in 1975 and 11 percent in 1976. This assumption therefore appears
to be valid.

Nitrogen loading data indicated that the Chandler Slough marsh served as
a net source of nitrogen to C-38, ranging from 0.16 to 0.96 g N/m2 of marsh/day

over the course of an entire wet season. The marsh produced a net export of
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0.6 tonnes of nitrogen or about a 1 percent {ncrease over inflow levels in
1975. This increase was the net result of a 1 percent reduction in the total
organic nitrogen load and a 30 percent increase in the inorganic nitrogen load.
Similarly, in 1976 the marsh exported a net 4 tonnes of nitrogen, equivalent
to a 5 percent increase over inflow loadings. This net increase was accounted
for by increases in total organic and inorganic nitrogen loads of 5 and 7
pefcent, respectively. _.

The effect of the marsh on the phosphorus loads was differeht than the
effect on nitrogen loads. The marsh retained an average of 0.42 to 1.6 g P/m2
of marsh/day. Eleven percent (1.6 tonnes) of the total phosphorus input was
retained in 1975 and 32 percent (6.3 tonnes) in 1976. The trend for ortho-
phosphorus loadings was similar, with a 15 percent (1.7 tonnes) retention in
1975 and a 39 percent (6.6 tonnes) retention in 1976.

Since the data collected in 1975 was the most complete, the lower nitrogen
release (0.16 g N/m2 of marsh/day or 1 percent.increase over flow levels) and
phosphorus retention (0.42 g P/m2 of marsh/day or 11 percent decrease of the
inflow level) rates are probably the more reliable of the two annual estimates.
However,ISince the statistical analysis of the changes in hitrogen, phosphorus,
and chloride concentrations attributable to the marsh indicated no significant
difference between 1nf1ow.and outflow concentrations, these estimated changes
in the loadings of these parameters are probably also not significant.

At the beginning of the 1975 wet season a "first flush" effect was observed
for both nitrogen and phosphorus. During the winter there was a die-back of
vegetation and subsequent buildup of decaying organic mattér. The initial
discharge at the beginning of the following wet season caused a first flush
phenomenon which washed out some of the decaying organic matter. During this
initial 3 week period a net quantity of appfoximate]y 1.5 tonnes of phosphorus

and 1.95 tonnes of nitrogen were dicharged from the marsh. A similar
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phenomenon was also observed in 1976 for nitrogen but not for phosphorus. Arti-
facts of the sampling program (no data collected during the initiation of the

1976 wet season} in conjunction with the assumptions used in the loading calcu-
lations (first sample collected in 1976 was representative of wet season conditions
existing prior to that sample) could be responsible for the differences between
the 1975 and 1976 first flushes. After the initial washout of nutrients, the
Chandler S]ough marsh alternated between serving as a nitrogen source and sink
with no readily apparent corr91at10n to either flow or time.. The marsh acted

as a net phosphorus sink wifh the amount of retention béing proportional to the
flow and phosphorus input. |

Spangler et al. (1976) investigated the use of artificial and natural marshes
in Wisconsin as purifiers of effluent from municipal treafment plants. They
~ hoted that the natural Brillion Marsh reduced the phosphorus lcad by 32 percent.
However since their method of approximation was fafirly crude they interpreted
this reduction as meaning only that the output (16.1 X 103 kg P) was on the same
order of magnitude as the input (23.7 X 103 kg P). They also reported that this
same conclusion was reached by Lee et al. (1969). This phosphorus reduction re-
ported by Spangler et al. is in relatively good agreement with the range 6f n
to 32 percent phosphorus reduction reported in this study.

Bentley (1969) also reviewed the nutrient dynamics of several marshes in
Wisconsin and noted that the concentrations of nitrogen and phosphorus were
lower in the discharge waters than in the waters entering the marshes. On an
annual basis he noted that nutrient concentrations in the marsh were 10we$t
throughout the growing season, increasing in the fall as the plants decayed.

He concluded that the marsh acted as a nutrient sink for runoff with elevated
nutrient concentrations and that the concentrations of nutrients entering the

marshes' receiving waters would have been greater had the inflow not passed
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through a marsh environment.

Huber and Heaney (1976} approached the theory of the biological filter from a
mathematical view, providing a technique for characterizing water quality uptake
rates as a function of detection time, type of uptake mechanism, and type of pol-
Jutant. Theip study also encompassed the Chand1ér Slough marsh and they reported
phosphorus reductions of 20 percent, which is in close correlation to this study.

SéveraT studies not only documented the uptake of nutrients into
the biomass but also the subsequent release of these nutrients in the fbrm of
organic material at a later date. Griej (1976) and Richardson et al. (1975)
working independently in the natural marshes of central Michigan documented the
role of a marsh as a short term filter, removing limited amounts of nutrients from
the water and later dissipating these nutrients in a major flux downstream, in
this case with the advent of the spring thaw. Similarily Spangler et al. also
reported that the Brillion Marsh tends to store phosphorus during the summer grow-
ing season and that a large slug of phosphorus passes from the marsh during spring

runoff. These trends correspond closely to what was observed in this study.
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WATER CHEMISTRY CONCLUSIONS

Based upon the available data the following major conclusions can be

drawn concerning the water chemistry data:

1.

Approximately half of the nutrient load and f]ow to the Chandler Slough
marsh is contributed by the North Bridge Station (Chandler Slough). The
remaining load and flow enters via the South Bridge Station (Cypress Slough).
There is no significant difference between the average inflow and outflow
concentrations of nitrogen, phosphorus, and chloride for the Chandler

STough marsh.

Based on conservative ion loadings, the f]ow past the North and South Bridge
Stations accounted for 97 and 89 percent of the total inflow to the marsh
for 1975 and 1976, resbectively. |

The Chandler Slough marsh appears to act as a net source of nitrogen and a
net phosphorus sink. The marsh was estimated to increase the nitrogen load
by'] to 5 percent and decrease the phosphorus load by 11 to 32 percent,

with the Tower values considered to be the more reliable. These changes,
however, were not considered to be statistically Significant.

Apparent at the beginning of the 1975 wet season was a first flush phenomenon
during which a large net slug of nitrogen (1.95 tonnes) and . phosphorus
(1.5 tonnes) was removed from the marsh. After the initial discharge, the
marsh served as a net sink for phosphorus but alternated between acting as

a source and a sink for nitrogen. Indirect evidence indicates that the

same pattern probably also occurred during the 1974 and 1976 wet seasons.
Within the Chandler Slough marsh there was no substantial net conversion

of ortho-phosphorus to total phosphorus.
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- PART 11
MARSH VEGETATION

James F. Milleson
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PART II
MARSH VEGETATION

Seasonal changes in the composition and biomass of an aquatic plant community
may have an effect on the quality of the surface water flowing through the marsh,

A Samp]ing program was designed to measure production of the vascular plant com-
munity in Chandler Slough through the growing season concurrentrwifh studies of
water quality dynamics. The nutrient composition of the major plant species was
also measured in order to estimate standing stocks of nitrogen and phosphorus during
the year. In addition, a detailed vegetation map of Chandler Slough was prepared
and the physical characteristics of many plant species such as height, weight,

and volume disp]acement,'were measured through the year.

Fresh water marshes are among the most productive plant communities in the
temperate zone and may be two or more times as productive as comparable terres-
trial systems (Jervis 1969). High productivities of emergent marshes are attribu-
table to ample supplies of water and nutrients from upland drainage areas, lack
of grazing by herbivores, species adapted to wetiand environments (Auclair et al.
1976) and a longer growing season than adjacent terrestrial communities (Keefe
1972)}. Many investigations into marsh productivity and nutrient uptake have been
focused on monoSpecific stands of wetland vegetation (Boyd 1969, 1970, 1971;

Boyd and Hess 1970; Bernard 1974) although others have studied more diverse emer-
gent wetland communities (Jervis 1969; Auclair et al.1976) or submergent vegetation
{Gerloff and Krombholz 1966). Chandler Slough is a diverse wetland system which

includes cypress, pickerelweed, and buttonbush communities.
MATERIALS AND METHODS

A vegetation map of the major plant communities in Chandler Slough was

prepared using recent aerial photography (Highlands County Tax Assessor's Office -
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Watson and Company, Tampa, Florida (1966); Mark Hurd Aerial Survey's , Inc.,
Minneapolis, Minnesota (1972); U.S. Department of Agriculture, ASCS, (1974)) to
"help differentiate major p1aﬁt communities. Ground truthing of these communities
included a record of species present and relative abundance. A brief description
of each plant community was prepared from field notes and observations. Plant
jdentification was based on Long and Lakela (1971). The area of each major
vegetation zone was estimated from a scale drawing of the vegetation map using
a Dietzgen compensating polar planimeter.

Periodic sampling of three vascular plant communities in Chahd]er-Slough
was conducted from October 1975 until October 1976, SampTe sites were selected
in the marsh south of U.S. 98 (Figure 27). Vegetation sample site 1 was dominated
by buttonbush shrubs and smaller herbaceous aquatic plants, and had a ground
elevation of 28.8 ft ms1 (8.78 mms1). Site 2 was characterized by broadleaf
emergent vegetation such as pickerelweed and arrowhead, with an average ground
elevation of 29.2 ft msl (8.90 m ms1). The third vegetation site was located
under a canopy of sparsely populated cypress and had an average ground elevation
of 30.8 ft ms1 (9.39 m msi). _

- A permanent 100 m2 plot was marked at each ]pcation. Quantitatfve samples
were taken October 29 - November 5, 1975; February 3-10, 1976; April 19 and 26,
1976; June 14-17, 1976; August 16-19, 1976; and October.11-14, 1976. .Two samples
were co11ected,from each site during each sampling period. All living plant
material and detritus within a 0.5 m¢ metal frame was harvested at ground level.
Vegetation was sorted by species and stems counted. The total wet weight of
each species was measured in the field to the nearest 0.1 gram, and later adjusted
to dry weight in the laboratory. Buttonbush shrubs were larger than the 0.5 me
frame and were sampled separately. The number of buttonbush shrubs at site 1
were countéd to provide an average density/mz. Biomass estimates were made by

harvesting and weighing only green leaves and stems.
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Net productivity in the marsh was calculated from the difference in
standing crop between two sampling periods and the length of the interval in
days. At selected times several physical characteristics were measured for
the more abundant species. Ten to 25 plants were collected from outside of
the 100 m¢ plots, and were measured for total length, wet weight, leaf shape,
number of leaves per stem, and volume displacement (either entirely or at 15
cm intervals of plant height).

Nitrogen and phosphorus concentrations were determined for the most
abundant species in the marsh on each date. The plants were harvested at
ground level, rinsed with fresh water and weighed wet in the field. After
oven drying at 70-800C for 72 hours, the plants were re-weighed, and a wet to
dry weight conversion factor was determined. Dried plant samples were then
ground in a Wiley Mill to pass through a 0.5 mm mesh screen. Subsamples that
weighed 0.075 g and 0.050 g were obtained for nitrogen and bhosphorus analyses,
respectively. Analytical methods for determination of nitrogen and phosphorus

are outlined in Section III.

RESULTS

Vegetation Mapping

The vegetational composition of Chandler Slough between U.S. 98 and the
Kissimmee River was represented by eleven plant communities (Figure 27); A
description of each plant community is presented in Appendix C.

The area of each community between U.5. 98 and a fence line near the

Chandler Slough at C-38 water quality station is presented below:




Vegetation Zone - Area

Acres Square Meters x 103
Buttonbush ' 366.4 1482.8
Broadleaf Marsh 174.0 704.2
Low Grass _ 89.3 361.4
Switchgrass 81.9 331.4
Sparse Cypress 73.7 298.3
Soft Rush 66.9 270.7
Dense Cypress 56.7 229.5
Wax Myrtle 25.2 102.0
Tall Grass - Wet Prairie 16.4 66.4
|
Total 950.2 3846.7 |

Vegetation Sampling - Dry Weight Conversion Factors

The water content of aquatic plants ranged from 73% to 96% of the wet
weight measured in the field. For a more accurate comparison of vegetation
samples, dry weight values are used.

Table 20 1ists all species that were collected from Chandler Slough during
the study and a factor for conversion of wet weight to dry weight. Since
conversion factors were obtained during the course of preparation for chemical
analysis, conversion factors for the less abundant species were not calculated.
Estimated conversion factors wefe assigned to these species based on their
growth habits and plant characteristics. Conversion factors for Po]zgonum SP.,

Pontederia lanceolata, Sagittaria lancifolia and detritus were considerably higher

- when Chandler Slough was dry than when the marsh was flooded so both a wet season

and a dry season factor have been listed for these species.

Vegetation Sampling Density and Biomass

SITE 1

Sampling results from site 1 are presented in Table21 . Twenty
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TABLE 20, PLANT SPECIES RECOVERED FROM SAMPLING SITES IN CHANDLER SLOUGH,
AND WET TO DRY WEIGHT CONVERSION FACTORS

Species Factor
Asten sp. .25*
Bacopa caroliniana .07
Bacopa monnieri .06
Cenatophyflum sp. .04*
Cephalanthus occidentalis .28
Cyperus anticulatus .26*
Cyperus haspan ' ' 12
Diodia virginiana , .09
Eichhornda chassipes .06
ELeocharnis sp. .19*
Eupatorium ap. L20%
Hydrochloa caroliniensis - .19
Hydrocotyle umbeliata .09%
Hypericum mutilum CL09%
Inis hexagona 14
Juncus effusus _ .26
Leersia hexandna .09*
Lindernia anagatlidea .09
Lippia nodiflona .09*
Ludwigia nepens .07
Ludwigia sp. .09*
Mikania scandens .25%
Panicum hemitomon .26
Panicum patudivagum L5
Panicum nrepens .09
PoLygonum sp.(small) TYg
: .27
Polygonum sp.(large) .30
Pontederia Lanceolata , .0%a
' .i4b
Prosenpinaca 4p. .09*
Rhynchospora inundata 0 Fi
Rhynchsopora sp. g2
Sagittarnia Lancifolia .08a
Atb
Sagiltania sublata .05
Thatia genicula .12
unknown spp. .10*
detritus 07a
.80b

* estimated
4 wet marsh factor
dry marsh factor
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species of plants were recovered between October 1975 and October 1976.
Eight species were present in at least five of these samples. The most

abundant species, by weight, were Pontederia lanceolata, Cephalanthus

occidentalis, Sagittaria lancifolia, Panicum hemitomon, Mikania scandens,

and Ludwigia repens. Other seasonally or locally abundant species included

Aster sp., Diodia virginica and Hypericum mutilum,

Diversity of species in each sample ranged from 11 to 14, except in
February when only 9 species were collected. Data in Table 21 indicate

seasonal growth patterns for some species. Growth of Cephalanthus occidentalis

began by February, peaked in June, and declined through the remainder of the

summer. Pontedéeria lanceolata and Sagittaria lancifolia were most abundant in

August, while Panicum hemitomon was most abundant in October.

February was assumed to be the beginning of the 1976 growing season and
net primary production averaged 1.22 g/mé/day from February 3 to April 26.
The most productive period was from April 26 to June 15 with a net rafe of
3.32 g/m2/day. Growth slowed substantially in midsummer to 0.50 g/m2/day and
plant death exceeded growth between August 16 and October 11 with a net produc-
tivity rate of -1.99 g/m2/day, Dry weight biomass increased from.95.9 g/me in
February to 389;0 g/m? in August for a net production of 293.1 g/m?, and then
dectined to 279.7 g/m2 in October for a net loss of 109.3 gm/mZ.

Data from October 1975 have been included to show biomass decline through
the winter months. Production at site 1 in 1975 was considerab1y greater than
production measured in 1976. The October 1975 sample had a biomass of 899.6

g/m2, whereas the peak biomass in 1976 was only 389.0 g/mz.
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SITE 2

Table 22 presents the results of plant sampling at site 2. Eleven species
of plants were collected at this site, but only four of these species were

present regularly. Sagittaria lancifolia and Pontederia lanceolata were the

dominant emergents, and Ludwigia repens was the most abundant submergent.

Eichhornia crassipes, a floating aquatic, was present whenever the marsh was

flooded. Other species such as Thalia geniculata, Iris hexagona, Cyperus haspan,

and Polygonum sp., were either seasonally or locally abundant. Two terrestrial
species were collected in April 1976.

Plant diversity within the samples ranged from three species in February .
to six species in April, June and October. Although water hyacinths were not

rooted, these plants became lodged amongst emergent vegetation, occupied

available habitat, and were included in the samples. Eichhornia crassipes

was a significant member of the Chandler Slough flora during the wet season.
Growth at site 2 was rapid, and fairly constant from February 10 to

August 17. Production averaged 3.53 g/m¢/day during this period for a total

increase of 667.5 g/mz{ During this interva]Imost of the net primary production

was attributed to Pontederia lanceolata and Sagittaria lancifolia rather than

Eichhornia crassipes. From August 17 to October 12 the net production measured
-1.10 g/m¢/day. Water hyacinths were a major component at site 2 during this
period,rbut increases in hyacinths did not compensate for losses of P, lanceolata
and Sﬂ'lancffolia.

The October 1975 biomass was s1ightly higher than the maximum biomass

measured in August 1976.
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SITE 3

The results of the site 3 sampling are presenfed in Table 23. This site
was the most diverse of the three. Twenty species of plants were recovered
from this site during the sampling period, and two categories, "unknown grasses",
and "terrestrial conglomerate", were used to describe an assortment of unidenti-

fied plants. Site 3 contained nine unsampled cypress trees {Taxodium distichum)

in the 100 m¢ area. Considerable seasonal variation of species occurred at
site 3. Since site 3 was inaccessible in August an alternate site in a similar
habitat was selected about 1000 meters to the west.

Number of species per sample ranged from 10 to 12 during all sampling
pebiods except February. No attempt was made to determine the number of
species in the ground cover in February 1976.

Growth and produétivity,measurements at site 3 were complicated because
the location was inaccessible in August. The alternate site had a standing
crop of 518.6 g/m which was much higher than was expected at site 3. Based
on results from the preceding and subsequent samples, a standing crop of 300.0
g/m was estimated for August 17.

Net production at site 3 between February 10 and April 19 was 1.13 g/mé/day,
a rate that was similar to that reported from site 1 during the same time period.
. A slight decline of -0.21 g/m2/day was measured in the early wet season. The
greatest production occurred in mid-summer with an estimated rate of 2.79 a/m2/day.
Like the other two sites, a negative net production rate was estimated for the

end of the summer, -0.64 g/m/day.

Vegetation Sampling - Plant Detritus

At sites 1 and 2 the detrital mass was highest in February, and was 100-200

g/m2 greater than the living standing crop measured the previous ﬁctobef.
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Decomposition proceeded rapidly through the spring. Only.18% (site 1)
and 8% (site 2) of the detritus that was present in February was still present
by mid-June. Net loss of detritus was slower during the remainder of the wet
season. This may Have resulted from addition of new detrital material as some
plant stems died. |

Changes in the amount of detrital material present at site 3 showed no
distinct seasonal trends. The maximum amount of detritus occurred in the

April sample.

Vegetation Sampling - Average Physical Characteristics of Plant Species

Several physical characferistics of the aquatic plants in Chandler Slough
were measured throughout the study (Appendix D). Measurements of emergent

species such as Pontederia lanceolata and Sagittaria lancifolia included

plant height, leaf blade length, individual stem wet weight, and volume
displacement at 15 cm intervals. Measurement of submergents,such as

Ludwigia repens, Bacopa caroliniana and Polygonum sp. consisted of stem

Tength, average number of leaves per stem, leaf dimensions, and displacement

per gram wet weight.

Chemical Analysis of Plant Tissues

Chemical analyses of plant tissues from Chandler Slough are presented in
Table 24. Laboratory procedures produced a coefficient of variabi1ity of
less than 10%, with the following exceptions: October 1975, nitrogen 15%;
April 1976, nitrogen 15%; October 1976, phosphorus 14%.

An assessment of seasonal and spatial trends in chemical composition of

many species is limited by the lack of continuous data. Only the most abundant
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species were collected during sampling trips, with the intent of estimating the
amount of nitrogen and phosphorus that was contained in the  vegetation. Nearly

complete data are avaiiab1e for Eichhornia crassipes, Iris hexagona, Ludwigia

repens, Polygonum sp., Pontéderia lanceolata, Sagittaria lancifo]fa, and Thalia

geniculata. These seven species, plus Cephalanthus occidentalis, were among

the dominant plants in Chandler Slough.

There are several trends in nutrient concentrations which appear for some
species of marsh plants in Chandler Slough. The highest nitrogen.levels in the
above ground portions of Tiving plants generally occurred around April and June,
and then declined through the remainder of the growing season. Seasonal trends
in phosphorus concentrations of the dominant plant species were irreguiar; §£1§ 
hexagona had high levels of phosphorus in February, then concentrations declined

through the year. Polygonum sp. and Pontederia lanceolata had high phosphorus

concentrations in February and June, with reductions in April and through the

summer, Phosphorus in Sagittaria lancifolia was high in June and declined there-

after,

When samples of a species were taken from two or more locations in the
marsh, nutrient concentrations were usually higher at the locations furthest
upstream.

Table 24 1ists the average nutrient concentration in plants from Chandler
Slough. These values include only the growing period from February to October
1976. Mu]fiple results from several sites on the same date were first averaged.
Average phosphorus concentrations were generally highest in submergent pIant.

species such as Bacopa caroliniana (0.37%), Bacopa monnieri (0.32%), Hydrochloa

caroliniensis (0.38%), Diodia virginiana (0.45%), Ludwigia repens (0.42%) and
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Sagittaria sublata (0.45%) and in floating aquatic species such as Eichhornia

crassipes (0.37%). Emergent plant species generally had phosphorus concentra-

tions less than O.Bb%. Sagittaria lancifolia and Panicum repens were two

exceptions. No correlations were apparent between nitrogen concentrations

and plant species or growth habits.

Detritus

Nutrient analyses of the detrital component of the marsh were performed
only during the February, April and August 1976 sampling periods. rDetritus
was separated by species in February and April, but undifferentiated in the
August sample. |

N : %P

February 1976
Pontederia lanceolata 0.99 0.13
Sagittaria Jancifolia 1.70 0.27
Polygonum sp. 0.79 0.21

April 1976

Pontederia lanceolata 0.91 7

Sagittaria lancifolia - 1.15 0.10

Polygonum sp. - 0.66 8
August 1976

undifferentiated 0.93 - 0.08

Nutrient concentrations in February exhibited a 17 to 35% reduction from
values obtained from 1iving plaht material during the previous October (Table
24), Subseguent reductions in phosphorus content of detritus ranged from 46
to 63% between February and April. Nitrogen reduction during this interval
ranged from only 8 to 32%. Very little change was apparent in detritus nutrient

content between April and August.
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Uptake of Primany Nutrients

The amounts of nitrogen and phosphorus contained in above ground plant
tissues in Chandler Slough on any date can be estimated by multiplying the dry
weight biomass for each species (See Tables 21, 22, and 23) by the chemical
composition in plant tissue for fhat date (See Table 24). Since a chemical
analysis of each species was not run for each date, certain proce&ures were
followed in making these calculations. The percentage of nitrogen and phos-
phorus for each species was obtained in the following order if avaifab]e:

1. From the station and date considered

2. From other stations en the date considered

3. From the 6vera11 average for that species from all dates and stations

If chemical analyses were not available for any species, the average of
all species was used, 1.64% nitrogen and 0.31% phosphorus.

The standing stocks of nitrogen and phosphorus in each site for each sample

date are presented in Table 25.

DISCUSSION
Vegetation sampling in Chandler Slough, and resultant determinations of
chemical composition, standing crops, and net productivity rates, have been
limited to the above ground portion of herbaceous aquatic plants, plus leaves

and stems of Cephalanthus occidentalis. Several portions of the aquatic flora

of Chandler Slough were not considered in this study. These include:

1. Root Material

Many investigators limit plant production measurements to the above ground
portion because of difficulties in sampling root material (Keefe 1972). Since

the root mass of some plants is as large as the aerial portions, unsampled
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TABLE 25.

STANDING CROP OF PRIMARY NUTRIENTS IN AQUATIC VEGETATION OF

CHANDLER SLOUGH, FEBRUARY 1976 TO OCTOBER 1976

Site 1 Site 2 Site 3
Date gN/m2 gP/m2 gN/me qP/mé gN/m@ gP/m2
Feb 1976 1.713 0.212 0.925 0.166 1.687 0.245
Apr 1976 3.726 0.415 6.310 0.716 2.253 0.335
Jun 1976 5.952 0.883 9.435 1.526 2,589 0.440
Aug 1976 6.471 | 1.078 11.311 2.565 6.422 1.707
Oct 1976 3.536 0.573 7.706 1.604 3.374

0.938
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roots are a considerable omission in terms of standing crop. Bernard (1974)

showed that roots of Carex rostrata made up less than 50% of total biomass

during most of the year. McNaughton (1966) reported that Typha roots account

for about 50% of total biomass. Essential nutrients are translocated through-

out plant tissues to those areas where growth is occurring, and are stored in
underground portions during the winter. Bernard (1974) indicated that the rate

of loss of underground production during the spring and summer was about the

same as the production of plant roots during the fall. Up to 30% of the following

year's above ground growth of Carex rostrata was attributed to translocation of

material stored in rhizomes. Boyd (1971) attributed only 10% of annual net

production of Juncus effusus to root growth. Most of the plants in Chandler

Slough are perennial, and the above ground portions die back during the winter.

However, new growth is initiated from persistent underground roots and rhizomes

before surface water flows through the marsh.

2. Cephalanthus occidentalis woody tissue

Woody tissue of buttonbush was not sampled because of difficulties in field
collection and processing for laboratory analysis. The woody branches of the
plant which grow during spring and summer, become brittie during the winter.
These branches readily break off of the plant, and e#entua1]y decompose and
release their nutrients. Therefore, woody buttonbush tissue constitutes a
short term sink for those nutrients incorporated.

3. Taxodium distichum and Fraxinus caroliniana

Cypress and Pop Ash trees were also unsampled in this study{ Nutrients
utilized in the formation of roots, trunks and branches of these trees are
stored permanently. Since both species are deciduous, the leaves constitute

a short term nutrient sink during the growing season.
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4. Periphyton
Filamentous growth of periphyton were attached to much of the vegetation

in the eastern portion of the slough during the early wet season. Sunlight is
more available to algae when the vascular plants are small. Short term nutrient

uptake from the water by periphyton represents an unmeasured quantity.

The maximum standing crop of a plant community is a commonly used method
to estimate annual net productivity although many researchers agree that this
method under éstimates net production (Keefe 1972; Porter 1967). This method
does not consider plant mortality which was replaced by new growth during a
period of overall biomass increase, or the growth of some plants when the
community is experiencing an overall decrease in biomass (Porter 1967).

The following table summarizes maximum standing crop biomass values
reported from several wetland communities:

Species or Community

Maximum Dry
(Above ground -

Weight Staa?ing

portion of plant) Crop (g/m Location Source
Alternanthera philoxeroides 841 Alabama Boyd 1969
Carex rostrata 852 Minnesota Bernard 1974
Juncus effusus 1673* S. Carolina Boyd 1971
Justicia americana : 640 Alabama Boyd 1969
Pontederia lanceolata 980 Florida Odum 1957
Scirpus sp. 1970 - Florida Odum 1957
cirpus - Equisetum _ 845 St. Lawrence R. Auclair et al 1976
Typha Tatifolia : - 1527 Oklahoma - Penfound 1956
;xglg_latifo11a 1904 New Jersey Jervis 1969
Typha Tatifolia 684 S. Carolina Boyd 1970
Open aquatic 1547 New Jersey Jervis 1969
Sedge swale - . 1494 New Jersey Jervis 1969
Three Florida River Systems 524 Florida Penfound 1956
" " " " 410 Florida Penfound 1956
" " i " 422 Florida Penfound 1956
Wet Prairie 161 Florida Porter 1967

* Total net production of spring and autumn growth periods
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Recent standing crop biomass measurements in the Kissimmee River marshes
have been reported as wet weight. Using the dry weight conversion factors

developed in this study, a Pontederia - Sagittaria - Hydrochloa marsh exhibited

a maximum standing crop of 549 g/m2 (Milleson 1976), and Goodrick and VanArman

(1978) indicate a value of 457 g/m2 for a Panicum hemitomon - Pdntederia,wet

prairie. Considerable work has been done on the ecology of sawgrass, Cladium
Jjamaicense in South Florida. Steward and Ornes (1975a) report biomass in mature
sawgrass stands as 3231 + 397 g/m2 but indicate that several years growth is
required to produce a mature stand. They also reported an absence of seasonal
variation of standing crop in matufe stands. After burning, a sawgrass community
weighed 920 + 102 g/m2 within 12 months, and 1374 + 44 g/m2 within 15 months.
Forthman (1973) reported sawgrass standing crops of 897 to 1116 g/m2 in south

Florida. |
The maximum dry weight standing crops measured in Chandler Slough during
1976 ranged from 389.0 g/m2 at Site 1 to 716.3 g/m2 at Site 3. These values

were similar to other results reported for diverse wetland plant communities

in Florida. -

Net primary productivity rates for the three sample sites were positive
from February through August (one exception) and negative in 1até summer. A
late summer decline in production was also reported by Auc]éir et al (1976),
Boyd (1969, 1970), Jervis (1969), and Bernard (1974). Increased sampling fre-
quency would have provided a better estimate of net productivity rates and
determination of maximum standing crop. Net productivity rates for the sampling
intervals in Chandler Slough ranged from 0.50 g/mZ/day to 3.68 g/mz/day, and

were lower than many other reported productivity rates in more northern climates.

-03-



Maximum short interval net productivity rates were reported for Carex rostrata

in Minnesota; 10.9 g/mzlday (Bernard 1974); Scirpus-Equisetum in St. Lawrence

River, 12.9 g/m2/day (Auclair et al 1976); sedge swale in New Jersey, 22.8 g/m/
day (Jervis 1969); Typha latifolia in Oklahoma, 34.2 g/mz/day (Penfound 1956).

Jervis (1969) indicated that the high productivity rates in cool climates

compensated for the short growing seasons.

P]anf detritd1 mass at Sites 1 and 2 was highest in February,-and'exceeded
the Tiving macrophyte biomas$ from the previous October. The 17 to 35% reduction
in nutrient content of detritus compared with 1ivihg material between October
and November’was probably due to translocation prior to death and decomposition
during the winter. Boyd (1971) reported that the concentration of nitrogen and

phosphorus in fresh dead Juncus effusus was not significantly different from

amounts in living material on the same date, but that 50% of the_nitrogen and
phosphorus was lost from detritus in the first 30-60 days. Davis (1978) indi-
cated that standing dead leaves_of cattail and sawgrass contain about half the
concentration of nitrogen and phosphorus as living leaves, due to leaching and
translocation of nutrients. Subsequent decomposition of plant detrital
materiéT proceeded more rapidly during the spring in Chandler Siough with 82% -
92% Toss in weight by mid-June. Boyd (1971) reported 60% loss of detrital

- matter in Juncus effusus in four months.

Concentrations of nitrogen and phosphorus in above ground plant tissues
exhibited considerab1e variability among species, date of sampling and location.
Although some general trends were described, many more samples would be required

to provide statistical validity. Boyd (1970) cautions that "patterns of seasonal
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changes in composition vary for both species and nutrients and broad generaliza-
tions cannot be made at this time." A wide range of nutrient levels in Pontederia

lanceolata, Sagittaria lancifolia, Panicum hemitomon, Polygonum sp., Ludwigia sp.

and Bacopa caroliniana, were apparent in samples collected in close proximity

to each other.in South Florida Conservation Area 3 (Schemnitz and Schortemeyer
1974). Nitrogen leveis in Chandler Slough plants were comparable with Conservation
Area 3 results, but phosphorus levels were generally 2 to 10 times higher in
Chandler Slough.

Nutrient levels in above. ground plant tissues of rooted aquati; plants do
not reflect immediate nutrient uptake from surface waters since there is consid-
erable translocation of materials between roots, foliage and reproductive plant

tissues. Boyd documented decreasing nitrogen and phosphorus levels in Typha

Tatifolia (1970) and Justicia americana (1969) from late spring through the
summer. Steward and Ornes {1975a) documented high concentrations of nitrogen
and phosphorus. in sawgrass leaves regrowing one month after burning, followed
by decreasing trend for 3 to 5 months. Plant tissues from ChandIef Stough showed
highest levels of nitrogen early in the growing season, followed by a decreasing
trend. Phosphorus levels exhibited less distinct trends. In some species the
maximum amounts occurred in February or April while in other species the maximum
occurred in June or August.

The average nitrogen concentration in submergent plant species was not
significantly different from emergent species, however the submergents had
higher phosphorus levels than emergent species. In artificial enrichment studies,
Steward and Ornes {1975b) showed that the submersed Utricularia sp. had consider-
ably higher phosphorus levels than sawgrass, and that the rate of uptake of

phosphorus was greater for Utricularia than for sawgrass.
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In the 22 sampling instances in this study where the same species of plant
was collected from two different sites on the same date during the wet season,
concentratibns of nitrogen were higher at the upstream station 59% of the time
and concentrations of phosphorus were higher 73% of the time. This suggests
that the assimilation of nutrients by marsh vegetation may be related to ambient
concentrations in the water. Boyd and Hess (1970) indicated that correlations
between nutrient concentrations in the water and in plant tissues were signifi-
cant although not very strong. Steward and Ornes (1975b) showed the capability

for luxury ubtake of nutrients by sawgrass in artificial enrichment studies.

Theré ére 950.2 acres of marsh in Chand1er S]ough'between U.S. 98 and the
downsfream water quality sampling point. Site 1 fn the buttonbush zone is
representative of 366.4 acreé; Site 2 is representative_of 174;0-acres of broad-
leaf marsh; and Site 3 iﬁ representative of 163.0 acres of sparse cypress and
Tow grass areas. To be conservative, the growth rates from Site 3 were applied
to the remaining 246.8 acres of marsh to determining overall nutrient uptake values.

The figures below indicate the increase or decrease in standing crop of

.nitrogen and phosphorus at each site during the 1976 groWing season:

February to April to - June to August to
Site April June : August : October

gN/m2  gP/m@ gN/m2  gP/m2 gN/m?  gP/m2 - gN/m2  gP/m2
1 +2.013 +.203 +2.226 +.468 + .519 + .195 _ -2.935 -.505
2 . +5.385  +.550 +3.126 +.810 +1.876 +1.039 -3.605 -.956
3 + .566 +.09%0 + .336 +.105 +3.833 +1.267 -3.048 -.769

Chdnges in nutrient standing crop were multiplied by the total marsh area

represented and then divided by the time interva]*between samples to estimate
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daily nutrient uptake rates and total assimilation for the emergent marsh
vegetation. Since samp]ing'trips encompassed several days, average time
intervals of February to April (69 days), April to June (59 days), June to
August (61 days) and August fo October (55 days) were used. The results 6f
these calculations are presented in Table 26, |

Net uptake of nutrients by marsh vegetation during the 1976 growing season
in Chandler Slough was 22.27 tonnes nitrogen and 5.39 tonnes phosphorus.
Comparison of these figures with apparent nutrient retention as measured by
water quality sampling is difficult. February through August 1976 was the doc-
umented period during which phosphorus was incorporated into above ground plant
tissues in Chandler Slough. The water quality data provided in Section I
indicated that after the "first flush" phenomenon, during which nutrients from
decayed plant tissues are washed into the receiving waters, there was a net
uptake of phosphorus by the marsh throughout the remainder of the wét season.
The phosphorus retained by the marsh after the date of maximum standing crop
biomass may still be incorporated into growing plants, or may be stored in plant
root systems to initiate the following years growth. The water quality data
provided in Section I indicated that 1.6 tonnes of phosphorus were retained by
the marsh in 1975. The value of 6.3 tonnes of phosphorus retained in 1976 is
high because the "first flush" was not sampled.

Further investigations would be required to accurately quantify the
amount of phosphorus incorporated into plant tissues which was translocated
back to plant roots or rhizomes, incorporated into soil, or decomposed and
flushed into the Kissimmee River with the ensuing wet season.

Nitrogen budgets based on water quality analyses were considerably
different from nitrogen budgets based on marsh plant sampliings. Water
quality sampling indicated a net nitrogen export of 1.95 tonnes in 1975
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TABLE 26. NUTRIENT UPTAKE BY VASCULAR MARSH VEGETATION IN CHANDLER SLOUGH,
FEBRUARY 3, 1976 TC OCTOBER 11, 1976

Nitrogen
Time Interval # Days g¢/m2  1b/acre tonne/marsh g/m2/day 1b/acre/day
Feb 10-Apr 18 69 2.00 17.85 7.69 .029 0.26
Apr 19-Jun 16 59 1.59 14.21 6.13 .027 0.24
Jun 17-Aug 16 61 2.19 19.58 8.45 .036 0.32
Aug 17-0ct 11 55 -3.08 -27.48 -11.84 -.056 -0.50
Feb 3- Aug 16 189 5.78 51.66 22.27 .031 . 273
Phosphorus
Time Interval # Days g/m2 1b/acre tonne/marsh g/mzlday 1b/acre/day
Feb 10-Apr 18 69 .22 1.97 .85 .003 .03
Apr 19-Jun 16 59 .37 3.32 1.43 .006 .06
Jun 17-Aug 16 61 .81 7.24 3.12 013 .12
Aug 17-0ct N 55 -.70 -6.23 -2.69. -.013 =11
Feb 3- Aug 16 189 1.40  12.53 5.39 .007 .066
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and 5.58 tonnes in 1976. Vegetation sampling showed a net uptake of 22.27
tonnes nitrogen by vascular herbaceous plants during the February to August

1976 growing season.
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SUMMARY AND CONCLUSIONS

Seasonal changes in aquatic vascular plant biomass and composition were
documented from three dominant plant communities in Chandler Siough,
beginnéng in October 1975 and proceeding through the 1976 growing

season. The majbr emphasis has been placed on samples from February,
April, June, August and October 1976 as representative of one growing
season, Minimum standing crop occurred in February and'ranged from

48.8 g/m2 to 95.9 g/mz. Maximum biomass occurred at each site in

August and ranged from 300.0 g/m2 (estimated) to 716.3 g/m2. At each
site a decrease in biomass was evident in the August to October interval.
The nutrient composition in the above ground bortion of plants was
measured for dominant species during the }976 growing season. Although
nitrogen and phosphorus concentrations. in plant tissues gxhibited considerable
variation among species; sevéra] trends in nutrient compositfon were
evident. In most species the highest concentration of nitrogen occurred
in Febkuary or April and declined throughout the remainder of the year.
When the same spécies was sampied from two or more locations on the same
date, concentration of nitrogen and phosphorus were usually higher in

the upstream'sampie, indicating some relationship between nutrient

B availability in the water and uptake. Submergent plant species generally

had higher phosphorus concentrations in their tissues than emergents.

- The average concentration levels in all aquatic plants sampled was 1.64%

nitrogen and 0.31% phosphorus.
Plant detrital mass at the beginning of the 1976 growing season was 100

to 200 g/m2 greater than the 1iving standing crop measured in October 1975,
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Decomposition proceeded rapidly with only 55% of the debris (from site 1}
and 2) remaining in April, and 13% in June. Chemical analysis of the
detritus showed a 50% reduction in phosphorus and 3% reduction in
nitrogen concentrations between February and April. Lesser reductions
occurred -between April and August.

Uptake of primary nutrients, as measured in the above ground portions

of marsh plants, was calculated by changes in species composition and
biomass, nutrient concentrations, and the time interval between sampling
periods. The results from each site were weighted by the total repre-
senfative.area in Chandler Slough to yield total results. From February
to August aquatic vegetation in the marsh assimjlated 22.27 tonnes of
nitrogen and 5.39 tonnes of phosphorus. This was considered a shoft
term sink since most vegetation died during the winter. Nutrients
incorporated into piant tissues during the growing season may have

been translocated back into plant rhizomes, incorporated into marsh
soils, or washed into the receiving waters with the first flush of

the following wet season. Other unsampled sources of nutrient retention
in Chandler Siough were woody plants, phytoplankton, periphyton, and

animals.
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PART III
'SOILS

Morris Rosen
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PART 111
SOILS

INTRODUCTION

This part of the Chandier Slough Study was undertaken to study the
physicaT characteristics and nutrient status of soils in Chandler Slough and
the surrounding areas. To obtain this information soil samples were collected
for chemical analysis and bulk density determinations. The Okeechobee County
Soil Survey (McCollum and Pendleton 1971) described the sb?Ts of Chandler
Stough as a mixture bf organic and mineral soils. No detailed soil map of
the slough area is available, however.

METHODS AND MATERIALS

During 1975 and 1976 soil samples for physical and chemical analyses were
collected from thirty-eight (38) sampling sites in the Chandler Slough marsh
and surrounding uplands. The locations of these samples are shown in Figure 28.
In May 1975 soil samples for chemical analyses were taken from profile
cores at depths of 0 - 15 cm, 30 - 46 cm, and 62 - 76 cm. The 1976 samples were
composites of ten cores 1.9 ¢m in diameter and 15 cm deep obtained from an area

2 around the sample site. Additional soil samples were also

approximately 90 m
taken at the three vegetation study plots periodically in 1975 and 1976. Bulk
density samples were taken with a slide hammer driven core soil sampler that
was 5 cm long X 5 cm in diameter.

Soil samples were prepared for analysis using the following methods: samples
were air dried and ground fine enough with a mortar and pestle to pass through a

#10 sieve (U. S. Standard Sieve Series). A representative sub-sample was then

ground with a Diamonite(R) mortar and pestle so as to pass through a #35 mesh
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sieve. The prepared samples wefe oven dried for two hours at 100° C.

S0il samples were analyzed for potassium, calcium, and magnesium by the
Jithium metaborate fusion method (Medlin, Suhr, and Bodkjn 1969). Phosphate
analysis was performed on samples solubilized by 1ithium metaborate fusion
using a modified Technicon Auto-Ana]yzer(R) method. Samples for nitrogen
analysis were digested to ammonia with a Technicon(R) BD-40 block digestor.
Samples weighing 0.1500 gm were mixed with one Curtin Matheson Scientific
Ke]-pak(R) #3 and 20 ml of concentrated sulfuric acid. The mixture was digested
for 3 hours at 200° C followed by 2 hours at 370° C. The digested samples were
diluted with deionized water to 750 m1 and analyzed for ammonia using Technicon
methodology #146/71A.

Organic matter analyses were done gravimetrically by dry ashing the soil
samples at 450° .

Bulk density samples were dried at 105° to a constant weight. The volume
of the aluminum sampling cylinders was used to calculate the density of the

soil.
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RESULTS

Table 27 gives a statistical summary of the nitrogen and phosphorus con-
centrations of soil samples collected at different depths in the soil profile
in and éround Chandler Slough. The data shows that the highest nitrogen and
phosphorus concentrations were in the surface layer of the soil. Average
nitrogen concentrations were from 5 to 13 times higher than phosphorus concen-
trations in these soil samples.

The geographical distribution of soil nitrogen and phosphorus concentrations
from surface samples is shown in Figures 29 and 30, respecfive]y. Nutrient data
is summarized in Table 28, with sample sites divided into four vegetation zones
that roughly approximate the vegetation discussed in Sgction II. Both nitrogen
and phosphorus concentrations were lower in samples collected from upland pas-
tures than from those collected in the s]ough. Samples from the trénsition zone
were slightly Tower ‘in nitrogen and phosphorus concentrafion than samples from
the marsh or swamp vegetatioh zone. Soils from the marsh vegetatioh zZone were
similar to soils in the cypress swamp zone in nitrogen and phosphorus
concentrations.

Table 29 compares the nitrogen and phosphorus concentrations, and the con-
tents per square meter in the top 15 cm of organic soils, inorganic soils, and
mixed soils. Bulk density was used to determine soil type. Buckman and Brady
(1969) state that the bulk density of inorganic soils usually ranges from 1.25
gm/cm3 to 1.45 gm/cm3, whereas organic soils have bulk densities between 0.20
gm/cm3 and-O.BD gm/cm3. The soil phosphorus content per square meter displayed
a gradient with the inorganic soils having the highest phosphorus levels and
the organic soils the lowest, but the phosphorus concentration fluctuated only

a small amount. Soil nitrogen, on the other hand, did not show any trends for

-106-




TABLE 27. STATISTICAL SUMMARY OF PHOSPHORUS AND NITROGEN CONCENTRATIONS
BY DEPTH OF SAMPLE

Depth Statistic % Phosphorus Z Nitrogen
0-15 cm X 0.026 0.333
s 0.411 0.297
n 1 _ n
cv 44% 89%
30-46 cm x < 0.01 - 0.074
s - 0.059
n 11 10
cv - 80%
61-76 cm X < 0.01 B 0.054
3 - 0.035
n 11 11
cv - 65%
Legend
X = mean
5 = standard deviation
n = number of samples
cv = coefficient of variability
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TABLE 28. STATISTICAL SUMMARY OF PHOSPHORUS AND NITROGEN CONCENTRATIONS
BY VEGETATION TYPE

Yegetation Type Statistic % Phosphorus % Nitrogen
Marsh X 0.023 0,372
S 0.006 0.216
n 15 13
cv 265 58%
Transition Zone X 0.016 0.215
s 0.003 0.115
n 4 : 4
cv 20% 53%
Swamp X 0.026 434
s 0.010 : 0.259
n 12 11
cv 40% 60%
Upland Pasture x 0.008 0.143
_ S 0.004 : 0.068
n 4 4
¢

v 50% | 483

Legend
X = mean
s = standard deviation
n = number of samples
¢v = coefficient of variability
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TABLE 29. COMPARISON OF THE NUTRIENT CONTENT IN THE TOP 15 CM OF SOIL

BY SOIL TYPE

Bulk Degs1ty Nitrogen Phosphorus
Sample Site No. Soil Type gm/cm T oN/mE ¥ gP/me

13 Inorganic 1.21 .07 127 .020 36
22 : Inorganic 0.98 .13 191 012 18
38 Inorganic 1.00 .07 105 .013 20
26 Organic 0.27 - - .024 10
36 Organic - 0.31 .33 153 .015 7
18 Mixture 0.82 .38 467 .013 16
Mean of Inorganic Samples .09 141 0.015 25
Mean of Organic Samples (.33) (153) 0.020 9
" . Mixture Samples (.38) (467) (.013) (186)

Values in parentheses are for single samples
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content per sduare meter, but concentrations of nitrogen in the soil were lower
in the inorganic soils than in the organic or mixed soils.

Seasonal samples were collected:at vegetation sampling sites shown in
Figure 28. Seasonal changes of nitroegen and phosphorus composition are shown
in Table 30. The phosphorus concentration remains almost constant from one
sampling date to the next at all three sites, but Site 3 was slightly lower
than Sites 1 and 2. WNitrogen, on the other hand, was quite variable from site
to site and from one collection date to the next.. S0il nitrogen concentrations
were highest at all three sampling sites in February of 1976. Sites 1 and 2
were simi]aﬁ in nitrogen concentration and slightly higher than Site 3.

Table 31 shows the organic matter content of the February 1976 samples
from vegetation study sites 1, 2, and 3. Carbon values were calculated by
multiplying the organic matter concentration by 0.56 which, according to
Broadbent (1965) is a valid conversion factor. The carbon:nitrogen (C:N)
ratio for the 3 vegetation samples are also shown.

Appendix F contains the chemical composition of the soil samples collected

during 1975 and 1976.
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TABLE 30. VCHEMICAL COMPOSITION OF THE TOP 15 CM OF SOIL AT VEGETATION
SAMPLING SITES IN CHANDLER SLOUGH OCTOBER 1975 - OCTOBER 1976

Vegetation Site 2

Vegetation Site 3

Vegetation Site 1
{Organic)

(Mixed) {Inorganic}

Date Element % Composition % Composition % Composition
10-75 Nitrogen .55 .14 .07

Phosphorus .019 017 - .012
2-76 Nitrogen .98 1.03 .34

- Phosphorus 019 .024 .020

4-76 Nitrogen .31 .32 .21

Phosphorus .018 017 011
6-76 Nitrogen .35 .37 .22

Phosphorus .018 023 .013
8-76 Nitrogen .39 .30 .19

Phosphorus .022 .018 0N
10-76 Nitrogen .38 .26 .22

Phosphorus .018 014 .010
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TABLE 31. ORGANIC MATTER, CARBON, AND NITROGEN CONCENTRATIONS
: AND THE RESULTING C:N RATIOS OF FEBRUARY 1976 SAMPLES

% Composition

Vegetation Organic - N Carbbn: Nitrogen
Site Matter Carbon Nitrogen Ratio
1 13 7.2 .98 : 7.4:1
2 13 7.2 1.03 7.0:1

3 | 5 2.8 .34 8.2:1

* Calculated from Organic Matter using a factor of 0.56 to
convert to Carbon %Broadbent 1865)
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DISCUSSION

Data in Table 27 show that nitrogen and phosphorus accumulate in the top
15 cm of the soil. This happens because the top 15 cm layer is the region
where most roots grow and decompose to produce soil organic matter that contains
a large portion of the soil nitrogen and phosphorus. (Buckman and Brady 1969).

The marsh and swamp zones contain more of the organic soils than the
transition zone or upland area. Buckman and Brady (1969) stafe that most of
the nitrogen in the surface soil is bound in organic compounds. One would
expect that the marsh and swamp zones with their high organic matter contents
would be higher in nitrogen concentration than the transition zone. Normally
75% of the phosphorus in the surface layer of a soil is bound up in organic
compounds. {Buckman and Brady 1969). Therefore, one would expect that soils
with a high organic matter content would contain higher concentfatiqns of phos-
phorus than soils with relatively low inorganic matter contents. This is the
case with the mean of phosphorus concentration in the swamp or maréh zones as
compared to the transition zone which had a higher elevation and is Sandier.

Differehces between organic matter content to which organic phosphate con-
tent is related probably account for the phosphorus differences between thé
upland soils and the transition zone in the slough. The nitrogen content per
unit area is about the same for both inorganic and organic sbi]s.since the low
bulk density of the organic soils tend to compensate for the higher nitrogen
concentrations.

The concentration of phosphorus in inorganic soils was generally lower
than in organic soils. These findings go along with what is known about phos-
phorus. The P concentration of the one mixed soil in this group was below the
mean of the inorganic soils. Since only one sample of this type was collected

it is difficult to explain these results; however, it may be that with its high
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bulk density of 0.82 Qm this sample is more 1ike an 1n6rganic soil.

The seasonal nitrogen and phosphorus data from the vegetation sampling
‘sites show increases in the February samples that can only be accounted for if
one assumes that fertilizer was added to the soil. A check with one of the
land owners confirmed that fertilizer had been applied to the surrounding up-
lands. Based on the following information it seems that fertilizer nitrogen
has moved to the sample sités. Tisdale and Nelson (1966) state that the
carbon:nitrogen (C:N) of undjsturbed top soil is between 10:1 and 12:1. Table
31 shows that at the February 1976 collection the C:N ratios were 7.4:1, 7.0:1,
and 8.2:1, réspectively. for samples from Sites 1, 2 and 3. This indicates
that nitrogen fertilizer was added to the soil at the sample sites since an

unaitered natural soil is not 1ikely to have C:N ratios this Tow.
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CONCLUSIONS

The highest nitrogen énd phosphorus concentrations were in the top 15 cm
of the-soil. Phosphorus content per square meter was higher in the inorganic
soils than in the organic soils. The concentration of nitrogen was lower in
the inorganic soils than the organic soils. The seasonal soil samples were
enriched by fertilization with nitrogen. There were no discefnable seasonal

trends for nitrogen or phosphorus.
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APPENDIX B

CHANDLER SLOUGH WATER CHEMISTRY FIELD DATA

A1l parameters were measured at the surface.

‘Blank indicates missing data.
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APPENDIX B  FIELD PARAMETERS FOR SAMPLING DATES
1. CHANDLER SLOUGH AT C-38

Date Time Temp. D.O. Sp. Cond. H
Mo/Day/Yr Hour /min. Cent. mg/1 u;hos/cm P

91073 155.
bus 2773 19135, 2.5 Teds 200. 6«30
fuys 2773 1535, 20.5 T4 200, b.20
117 #7713 151 4. 22«5 Gois 2PV e 6.50
117 7773 15173 2.2 5.8 220 . [ )
127 w713 21.5 T.8 215, 6., 70
18/ ‘)/73 19&0 4.1 845. 6o‘+0
1ers s/7713 1aibe 2l.5 Bec 215, .70
37 sr74 1¢55. 20.0 9.3 2004 o Ta40
&4/ 2/74 1030 25.5 Te0 l?bl '6-65
S5y T/T4 1335, 25.0 6.7 180. 6.5
T/ /T4 1030. 2oH e 2UG 6.40
tre3rla 1300,

Tressrits 1éuie.

Tr23774 [ R T XTI

Tressia 180G,

f/23/774 Zaliia

1/2a/74 Jou.

Freasls 11u0.

T/72a4/T4 1514,

7/25/74 leQ

1725714 1200.

/13774 1115. 20645 l.9 185, b.50
Gr1es T4 1218 25.73 Ceb 160, 6440
$/18/774 120G .

Y/lH/ T 160G,

SrlusTa 2L00C .

9/1ins T4 24l

Y/lu/Ta 4dU .

Q19774 BGi.

SlesTa 1244

/19774 1009,

/19774 2ZO0L .

G914 LRI

dLENs T4 400

H/?U/?q Bdu e

12w/ T 1204

w/2u/ T4 Iovie
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APPENDIX B-1 (Continued)

Date Time Temp. .0. Sp. Cond. H
Wo/Day/tr  Hour/Min.  Cemt.  ms/i - mhosfem .

10/ {j/?q 103'-). 82.0 3.1 140. 6-30
11/ 5/7“ ll"‘l"-,o dl-EJ S5et 160, 6070
IS VAV IR 100

11/12/74 1700

11712774 219U,
11713774 S0U.

11/13/774 H(J e

11713774 1390,

11713774 1700,
11713774 2100

11/1as74 _ 10C.

11/)urse SUie

1i/1la/74 YOU

Li/la/T4 130v.

1l/1las74 170V

VL/la/Ta 210U«

11/719/74 130

11/71%/74 500

ils715/74 909

11715774 1103, ,
127 2774 1220 10,5 T.6 90. 740
12/1“/14 1245- 1"".5 7.3 230- 7.20
17 1775 1335, 26,43 6.1 260. 6,20
2/ arsi5 1d4v. 20.0 6.1 230, 7410
3/ 4775 1265, ic.8 6.6 230, T.70
4/ w/l15 1345, 23.0 7.8 205, 7.45
5/ &6/15 1123. 2.3 7.3 155, 6.65
6/ 3/75 116G . 27.5 5.9 120. 6.65
/26775 1800G.

orees15 2400

6/27/15 LIV

as2ls75 12046,

6/2T/1o 1800,

/27715 2a00.

b/ERLTD 60J.

a/2n/15 1200

b/en/s/TH 1800,

o/en/s/ TS 2400,

Hrews TS oG,
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Date

Mo/Day/Yr

1167175
T/2a4/7109
(720/75%
T/25/719
T/25/T5
1/25/715
T/725/175
7/26/715
Tren/ts
T72n/15
F726s15
1/27775
Trets15
F727/75
B8/12715
G/lesis
/19,75
P9 TS
GBs/19/75
/20719
G20/
P/24:/75
$/2a0/ 15
/20775
/21775
/21775
Ywr2i/15
G/22/75
Y22, TS
tuslarsis
1u/slasT5
lu/le/s/75
busi?/79
vt/
1ars17775
iv/17275
Loztas7s
lu/lear/s15
orlas75
Tu/zZlssido

Time
Hour/Min.

Y50
1502,
2luie

dui.

CATRIRR
Iodu.
2100

3d0.

YUJa
1540,
2lUu.

300

G0,
lbuve
1ubhd.
12uda
1890,
240U .

bu-‘.}-
120y
10,
CH4Ule

6HUU.
16l
18ul.
24900 .

6.
1260 .
1200,
IouGa
2‘4‘0';.:-

Byla
IEUL"Q
180u.
240'\;’-

DULe
18046 .
24lia

APPENDIX B-1 (Continued)

Temp.
Cent.

238

27.48
25.0

D.0.
mg/1

1.8

Sp. Cond.

-pmhos/cm

210.

210.
200.



Date
Mo/Day/Yr

10/19/75
1d712/7%
10/28/775
11783775
11713775
11/13/75
11s1a/75
11714775
11714775
11714775
11715/75
11715775
11/15/75
ilrslsr75
11/16/75%
11/16/74%
11/15/77%
VANV
B/11/76
6/1L/776
esls5/76
6/lesTe
5/11T716
6/18/76
6r2grie
Ts 2rs76
T/ 9776
1/lorsi6
T/720/76
/23776
773716
e e/7e
d/13/76
d/lea/T6
nsLl7s76
Afln/l6
B/19/76
B8r/20 /76
d/2a4/70
B/27/76

Time
Hour/Min.

BUT.
12006
1224 .
1204
2400

odi.
126G,
IBuO,
2ai0.

66y,
1294 .
1805,
Caliie

1200,

lu27.
1244,
12472,
11430
1345,
l%'.?E"}'.
11¢5.
1135.
12275

120v.
113%.
1209,
1220.
1205,
1232,
kla‘.'.
la3.
1adu.
1il=.
i‘_}ln‘.}-
120¢.
123L".

APPENDIX B-1 (Continued)

Temp. D.0.
Cent. - mq/]
C4.5 G40
17.5 T45
27..5 6.7
23,5 3.1
27.0 245
27.0 2e5
25.7 2ol
29.9 2ot
28,73 Cel
i .5 2.6
28.1 3.2
2845 2e8
2840 3.3
5.7 2e8
2640 3.4
8.5 3.9
28.3 i.l

Sp. Cond.
umhos/cm

135,

270
83,
110.

160.
135.
i70.
150.
140.
160.
140.
21y,
190.
115.

12u.
85,
9G.

pH

6.80
6,95
6.60

6.30
5.90
6.80
S.60
S5.70
6.60
6.10
65,40
6.80
6«40

6.30
5.90
0«30




Date
Mo/Day/Yr

/7 /76
Y/l /T6
YAV T/76
4/21/76
Br24/,T76
iy 776
lus mr7e
luslis76
Lauslerin
Inrs13/76
19/)ar76
lvslsr76
18/19/76

Time

Hour/Min.

121%.
1234,
lz3u.
1216,
1245,
1145,
1335,
143,
1laz,
luls.
1lvy.
113¢.
1200,

APPENDIX B-1 (Continued)

Temp.
Cent.

26.R8
a5
25,7
25.5
26,2
2940

26.0

20.3
20,3
V.8
22.8

D.0.
mg/1

VW ww P w
foxoowo

F3
* 2 & a2 o = 3

[SLIY R i
. » w0
Ll -~y

B-6

Sp. Cond.
umhos/cm

140,

130.
130.
145,
130.
14G.
110.

110,
144,
140,
lcja.

PH

6.0V

6.20
Gt
6.40
4,70

6.40
6.4
6.50
S5.60




Date
Mo/Day/Yr

5/ 17714
nSlis7a
1r as774
tr723770
fr72 3774
trrsria
(/23/ T4
(/7837 7
fr2arsTa
tr2asTa
(/724774
T/24/T74
Trzarsia
/724774
T/72a/ T4
T/72azsT4
17295774
1725/ 74
a/14/7 74
“ /Lo Ta
S s T e
s T4
YAln/ T
/e s T
9T/ T
LT/ T
/1 T/74
/YT
L VSRV
LA Ty
SALA/ T
P8/ Ty
/157746
7 Ve
E VA RV g
SSlus e
VY
Y/ S/ e
sy wmy7a
Yousl7s74

APPENDIX B
2.

Time
Hour/Min,

ledi.
123,
1o3:,

Ha o,
13;":%-.
TR,
£lvua
24900

-.j':J‘.'.

i,

YL,
123 .
154,
lade,
ALai,
CHUU .

930,
1cune.
1604
103..50
130,
laJi.
LHyu,
Zc’ul:.

V-ATON

il g
1asiu.
2dtl

2l se

b’{.):.\.
P1Gia
f4du.
lﬁubo
C‘.CJ e

U0

OU;.
15}0’]-
1400.
lOUDt
lasy,

FIELD PARAMETERS FOR SAMPLING DATES

SOUTH BRIDGE STATION

Temp.
Cent.

clah

3.4

D.0.
mg/1

U¢3

B-7

Sp. Cond.
umhos/cm

96

i29.

pH

549




APPENDIX B-2 (Continued)

Date -~ Time Temp. D.0. Sp. Cond. pH
Mo/Day/Yr Hour/Min. Cent. mg/1 umhos/cm

Luszls/75 2l .
loslesio OUL .
1u/16/15 1200

lurensis 1639,
11710275 levua

1171077 1800
1171er15 2430

ilsl1/775 6U
lis81/770 12uie.
1is11s75 1800 .
1w /hi/75 Ui
1112775 STV TN
Yis1e2/775 1200
IRV R 1dun,
1t712/10 Callise
11137175 Hirit,

L1lrsis/sds 1247 .

11/19,75 1ia..

n/ 3/7o

astls76 131, 229 3.6 T0. 6.40
thAlasTe 15u}

o/lss16 1304 .

o/lb/ 6 1iz-.

G/LT/TH Y9,

a/1n/76 i21%. 25.0 et 140, 6.20
e/25/70 115 . 23.3 ) 130. 6.60
Trs 2776 2o i la2 170. T.10
{7 97106 a0, o0 le7 1206. 6.90
I/lf)/?b 1350 C?.b 1-2 180, ‘ 7-00
treis/sie 2o.h 1o 15uv. 6.20 |
f73./16 llouiw eo.7 2.1 200, b.40 |
n/ e/fo lias, £9.5 1.7 18vy. 6.30 |
VARVAL 1330 24 e 23 115 6.20 |
a/lesl6 195%% .

npLlTs 6 la3%,

"ﬁ/l"'\/_fﬁ‘ lﬁULc

Aa/b4770 li0ua

~peL2TE Felde. Fadhs RV e 12v. 6.40
~seisio 113.. 2b5 1.6 Hie &.30
w7/ s/ 16 11, Z29.7 1.3 1io.

B-8



APPENDIX B-2 (Continued)

Date Time Temp. D.0. Sp. Cond. pH

Mo/Day/Yr ~ Hour/ Min, Cent. mg/1 umhos/cm

IRV EL: 1115, £0.5 3.7 75..

4/17/76 F3an, 26,5 Zal 156. 5.80

2/24/76 145, 24 .6 08B 11c. 6440
10/ 1/76 1030 . 24.6 1.8 10U 6.10
lus ks76 Llas. 5.9 | 17G. 6.10
luslis7o 154,

lusres76 121-. 2l.6 1.2 160, 6e20
last3rste Yun . 2043 1.1 Y4, 6.20
1d/1as76 3¢ £U .t 1.1 150, 640
lu/sins76 160y 20.5 0ot

140. 6.00

B-9




* APPENDIX B

Date
Mo/Day/Yr

e TrTe
n/llsta
Tr /i
Frr 37 (=
."/:{"}/74
Troarsis
Tr/cns T4
Al
a1, /70
f/in/f‘«l-
S/ lns e
YAl es Ta
st/ Ta
VAN
1AL T
LT/ T
vweltsia
2/ LT T4
SRy
BSYHAT4S
AR VAL
SRy T
2L ks T4
1A Tl
i/l
S TG
Al
VAV
df s T
Lu/ 4774
i/l is 104
R RV !
L1rs :/7"’
1Y/ f774
Vs 1/7¢
[V WA £
L1/ Az i4
Llys =774
11/ =rsda
P17/ 4/ a

3.

Time
Hour/Min.

o7
[545.
1baa,
(o35 RIS
I A
1712
T4y .
loZi e
lobd>,
1u3ma.
Taii s
R VN
;fad-.[.
du-.‘l.
[ARVEVEN
1:30:;0
lE‘Ju.
favu.
20“5.
byulie
bt uira
RPN
1B,
C]-f.";".r'-
Sdue
Mgl
lovia
1400 «
1hl~a
l'jui.r'.
1000,
11 .
loi:
i e
Dy e
lew .
R A
28 i a

i R EEER

FIELD PARAMETERS FOR SAMPLING DATES
NORTH BRIDGE STATION '

Temp.
Cent.

£ ot
CCats

D.0.
mg/1

Sp. Cond.
umhos /cm

pH




Date
Mo/Day/Yr

s/ib/sTs
eV VAR
2/1n/ (>
ETE W
AR
ET R WV
VA SV ]
RV N i
LA AV
WA W A
/19l
S/l 75
EFA VAR
LOs2ens D
Lyziv/s7o
LisZiu74m
1lsdursto
110775
lYsbvirsie
Vizbtbs1n
Vl/s11/779
ils1lersim
1Ls712/ 72
Tisicesis
li/Zlésin
1l/03715
1trs1 3775
1Y /1=7705
[y 3/7{7;
n/tislo
RV A
nlflw/s 0
“/lns TR
BALI/ATe
a/1n/tn
YN LYE e
isoesir
{7 =/06
T71es70
ir2s5770

Time
Hour/Min.

iciiy.
L e
CHll .
1ciiv.
el A
C4 e
[ JURVEM
| VR
[ESIVIVIR
P“\;‘Uo
er';-;_';'
12y,
1':'}'.)'»)0
foa ..
fcuve
.!"j:}u'
.’2‘4')‘50
O:\;‘.".
Lz,
l"'jb"“-
L I
s XXRVEN
fedee
g,
CH .
w BRI
id ).
110,

IC‘-+:)0
iouo.
1._';‘,."}-
113>,
JRNERY
1z3..
113%.

1e10.

l-.’-j -

APPENDIX B-3 (Cont{nued)

Temp.

0.0.

Cent. mg/1
23.7 1.1
294U el
23ak Va8
CH 9 et
ch e le2
- 1.9
dh-“} l-(‘)

Sp. Cond.
umhos/cm

19¢.

234d.

250,
250 .
2lia
230.

175,

bH

6.30
6.80
710
f.10
6.9
b.lu




APPENDIX B-3 (CONTINUED)

Date Time Temp.. D.0. Sp. Cond. pH
Mo/Day/Yr  Hour/Min. ~ Cent, mg/1 umhos/cm
Y/3H/76 lll>. £6 .10 Zel 220 O.4y
dr b/?b lldu- 260 U 1-8 ZUU- 6030
Al 1376 1315, 25.5 3.1 l2d. 6.30
S/baslo I1o9u. '
s/L7/76 lags,

-1/1H/7b ldl’u

dri/T6 455,

s/ /TE 1lhao. 29.7 1.9 130G bl
s22F/ 00 1ilan. 2o .6 3.9 1p0. - 6.20
4/ s/16 1la5. 20,0 U5 173,

4s1u /10 113 2o, i 2e0 120

AL PTG i330. 255 2.8 lay, 5.80
e s 16 liv.. 25,7 2.0 130, 6,20
Yurs i/70 b, 4 o ls 2.3 lade D.OO
Luys s776 L2 Jia 2o R 1.7 1%0. 540
fluzllizs?e 1osoa.

lurslersie 1cd.,. 2iets 3.1 19v. 6.40
10/13/76 93, 20t 2.6 117. 0.4l
lislasie P4 . Uy 2.6 18). 6.50
Llu/la/is ) F4 5. .Y 26

184G . Da 40

B-12



APPENDIX B. FIELD PARAMETERS FOR SAMPLING. DATES
LAMBS ISLAND BRIDGE STATION

Date
Mo/Day/Yr

7}84/k4

Tr72a71w

1725774
EFaNYaE
Gl o
Brl6s T4
10/ T4

b A

YALT/A T4
GVt /Ta
SALTr TN
IR VAL:
s is

Bl da

ids7Llsts
lusliszia
Ylrs Sr/ia
i/ wrsia
i/ a/74
il7 5774
117 wrta
1t/ &/ 1a
1l nria
L1/ wsia
11/ nria
11/ e/ 714
17 a/la
117 erf4
11/ 7714
1l7 /184
L7 714
il/s 1774
[17 {774
it/ B/74
i/ us74
11/ wrsia
1271714
by wrsis
c/ /o
3/ A/ 1>

4.

Time
Hour/Min,
Ioga,
Yho.
liax.
1oa s,
},-!—_j\a
lade.
260U
20ie
OUL
1.
el
Palil
40 a
i,
o2,
1“/.5 L]
Ieuvi,.
a7,
21lvt.
2aun,
3uti,

XV RV

Fitte
124t
Iodi.
185,
2loi.
2400,

U

6Glvae

PUtL .
1odG.
24U e

[0 PR
léﬁ'}-
143...
1642,
laws,
124 .

Temp.
Cent.

D.O. Sp. Cond.
mg/1 umhos /cm
51 125.
Sel 175.

pH




Date
Mo/Day/Yr

Lu/713/775
Lusd s/ 1o
in/lis1o
tio/lasz?s
1arbarsis
luszla/sin
Tusbarsis
li/1ln/75
lostsrés
iuslarly
lusl=/s79
luslesis
Lasins?h
lusdarsis
11719775
B/ 3/
n/silsi6
LW PO X
s/1ln/fo
ALR/ZTD
oilisio
LAl HEATE
BAls e
isr /o
1/ wrsib
(/1hs 16
trses716
T/s73:/76
</ nrsT6
Asbs/f0
nsle/siTh
SALT/TE
VBV AL

VA VR

Aseeste
1ot To
S Al tB
SV IRV K
G
S-SRV b

Time

Hour/Min.

ledi.
I8 y.
Ayl

DU ).
lcuia
ldm)\.' -
Fai,

oJ e
ldqh.
1ndi .
C4ia

bd \_!.
12v.
103:i¢
115,

133, .
15(,3'.:.
125 .
11l .
o,
| LRI
1i=:,

14%-.'.
Laibiie

1.4,
lodi s
1 345,
12w,
laza,
115,
1t
1.“1 J»
| e
.lll ‘a
114.:.
14:1 .
Poodo .

APPENDIX B-4 (Continued)

D.0.
mg/1

Temp.
Cent.

c4,3
2. u
2t .0
cudd
el
25.1
25 e ud
25,1
it o

O N T—= O U e

(PRI SR ¥ S P SRRV L S N Y]

Caal
5.9
CH4.b
24U
C4aD
Eﬂ-9

Wb bWt
" ..
o U g O

B-14

Sp. Cond.
uumhos /cm

135,

HU.

149
120.
iL,U'
120.
18U
17va
104,
19%.
1ng,.

IE‘U.
] 1
lidua
Rua
I50.
e

pH

Te20

6 .90
6.80
6.9
7,70
.90
bl.fu
=1
6.4l

. 6430

6.400

6.2
.30




Date
Mo/Day/Yr

luys Jrie
107 8776
toslirie
Wrslzs7e
losi3/s76
lurslasie

los1s,76

Time
Hour/Min.

1815,
113‘ -
15i5,
12ul.
160Ca
1090,
Y3,

APPENDIX B-4 (Continued)

Temp.
Cent.

2440
25.0

210

1905

2t 3
Iv,.7

D.0.

mg/1

B-15

3.6
2

3.9
4ats
4e3
440

Sp. Cond.
umhos/cm

784 °
155,

160.
137.
150.
159,




Date

Mo/Day/Yr

lueslests
1217774
o/lnsdo
SR R
I A
h2asTo
S/ 9ATS
nleas T
n/2a/15
AT
DAARATD
npeng TS
BAERS T
~lens e
Lo r s TS
AV - W]
f721/15%
P721715
Trl-r15
tre2rin
(r7z0715
Frcersz o
IR WA A
(7257100
F7Ees/ 1o

Priss s

isewels
Treasils
lrdarsin
VR WA AT
SV YA A=)
SN Y !
A5V
RN A
WA
AN WA
SN
AL T2
“Ale S
RV VA

APPENDIX B

5.

Time

Hour/MTn.

Eol

151

JETRANE
i,
e
Pai
o:F
lous
1S
PATNEY
r)"u"\;'
1255
by
2als

T TN

*

FIELD PARAMETERS FOR SAMPLING DATES
EAGLE ISLAND BRIDGE STATION

Temp.
Cent.
€673
253

D.0. Sp. Cond.
mg/1 umhos/cm
5.8 73.
G40 MU,



Date

Mo/Day/Yr
S90S

MALH/TS
BAlasiA
B/le/lo
bs/LIsTE
WAL
B/En/ b
7/ ~/1(&
T/ 9/7f6
IFR YR L~
ires/lo
tr3uzis
s/ a/sle
B/iss T
allhsdb
HA1T/06
/1y
/19 rio
A /e
B/s27rs 76
S/ A/10
VATV E
Y/LFs 70
N2 1D
lus 1775
les wsie
lvrslisie
Tuslesin
luslssio
1isZtarsT6
JU/}")/?'SJ

Time

Hour/Min.

i,
ld.{.'iio
ligo
tev .
{25,
1357 .
1lle.

1al..
1“03'5-
1137,
L i,
14U.|.
141,
lels.
=RV
122~.
Y3
1315,
baga.
170,
| VR
ligo.
lias.
f3uc.
leulo.
IS RVRIN
13in.
‘)Uuo
Loloea
l‘j')'-;f't

APPENDIX B-5 (Continued)

Temp.
Cent.

29 .5
2b.6
2% 45
3l.a
3244
2745
32410
31t
2Ha4

V-2
3t el
3dau
31.5
2ial
e Y
2446
2d.5

Z22..5
2U.6
cle5
22 M

D.0.
mg/1

WA R T R RN
» * @
T F WO T F

w
Ll

S W T U W
« & & 9

S R S ¥
* s =
Lol A VAR PV R L VI SR PV ]

Wi
P
— 3 LT

B-17

Sp. Cond.
umhos /cm

lQUC
130,
15V
160 .
18U
IHQ-
149,
2Uc.
1775

lbu.
13“.
lad.
5.
130,
6.
75
IHSO

152.
155,
1ac.,

pH

6,40
GabU
b.50
Goltl
6.0
5.80
6.50
ba3U
640




APPENDIX C

CHANDLER SLOUGH WATER CHEMISTRY LABORATORY DATA

Units 1n mg/1 except as follows:

Nutrient forms: mg/N or P/}

Alkalinity: mg/1 as CaCO,
NOX = NOZ + N03

TN = Total Nitrogen
TPO, = Total Phosphorus
0 POy = Ortho Phosphorus

A1l samples were collected at the surface

Blank indicates missing data
. < indicates results less than quoted limit

of sen51t1v1ty.



APPENDIX C. LABORATORY RESULTS FOR SAMPLING DATES
1. CHANDLER SLOUGH AT C-38 STATION

Date Time NG NO2 - NO3 NHa TKN
Mo/Day/Yr Hour/Min. mg71 mg/1 mg/1 - mg/1 mg/ 1
I/1ysis 0.0U4 0.05
197 2773 1535, Vet U.004 0.G0¢2 0.09 t.99
167 2773 1535,
11/ 7773 1515, ,
11/ 7773 151 e Q.003 Ua004a 0.004 Oa04 Uept6
127 5,73
127 »/73 , _
127 5773 1405, OeVavy D004 0.045 ©0.01 1.37
B WAV N 143y . Va02¢ 0.004 ‘04016 0,09 le15

37 5/74 1655, 0.0u3 0.004 V004 0.06 1.17
47 2/ T4 1630,

S/ T/74 lo3s., Q.24 U004 0.020 0.04 l1.11
6/11/74 ' 19035, JelU03 g.0046 - 0.004 .11
T/ 9774 1035, Ve023 0.006 0.017 0.05 1e44
Tr23/74 160C. detl3 U.004 0.004% - De03 le56
1723/74 12006, 0.009 0.005 0.004 0.03. BeRB
1/23/74 1500. GelO3 V,004 0.004 0.064

1723774 1800, Gella 0.004 0.010 0,13 ll.48
trs23/1« . 2400. VeU33 0,004 0.029 0.15% 2.5]
T/2a4/T4 300. Ga029 0.004 0.025 0.17

1724774 1100, Ve018 G.004 Vao0l4 0.02 l.61
1724/ 74 1914, ¢.003 0.000 0.004 .02 1.49
Tr725/74 Wlh, 0.008 C.004 G.004 : 0.02 1.65
tr72ss74 1206¢. C.008 0.004 0.004 6,03 l.24
B/13/774 1115, v.003 0.004 0.008 .03 .60
S/usTa leld, Jalsgl Ue004 0,037 T 0.02 l1.29
2/1us148 12u0. GelOY 0.004 0.065 0.03

BN/ TE lety. Uel2a 0.004 0.120 . 0.03

Y/1le/Ta 2000 . .056 0.004 0.052 0.01

9/16/74 2400, U.008 0,004 0.004 0.0}

W/l /T4 400. U.008 0.004 0.004 0,01

‘!/l‘-)/‘?‘-ﬁ BOO. deU&4() 00004 0.036 O-Db

Dl sia 1200. - 1.850 0.004 l1.8486 0.03

Grlw /14 1606, GelY 0.005 0.004 0.01

YAlGsTa 2009, J.009 0.004 e.005 0.02

Grlysla 2440, U050 0.005 0.045 0.01

YN/ T4 400 . G010 0.006 0.004 o 0.01

/20774 Bulre $.009 0.005 0.004 V.01

20/ T4 1200, G009 ¢.005 0.004 0.01

20/ Ta iSul. ya.dyy G.005 0.004 0.01

¢-2




APPENDIX C-1 (Continued)

Date Time 0-P04 T-POg S$10 Na K
Mo/Day/Yr Hour/Min. mg/1 mg/1 mg/? mg/1 mg/1
/0L /T3 Uel M 0.233
Liks 2/73 iv3%a. ﬂol“H 0&164 ha? lonO 2.59
tvys 2773 [53%.
bis 1773 Iolia
11/ 7473 1olue velue V.104 3.8 19,00 . 3.6l
12/ S/73
127 »/73
12ys 5713 l1a4gn. UelbS U.1259 5.7 17.00 3.56
L/ ®/74 143 * U.173 5.8 28.00 10.40
37 /14 1i5%. Lau2? d.u63 1.7 18.00 2.80
“ / C/?"‘"l' 1‘.'30.
S/ ?/74 1635- U.le 0-051 108 13-00 . 1060
YAV IS 1435. UsUub 0.089 2e6 13.00 1.50
Trs w/Th 1u3ua UebYb U.844 13.5 12.70 5.10
723774 Tudie. Uedyd 0.404 14.00 3.70
tr23i/4 12040 vedll
tressia io0ue. Jedub 0.352
Trcasla 180y velYa J.6T70
(ré3s 4 24yt Geld7 g.130
Pr2aris’ 30T veldy lettas i
(/CarTh 1iuvie TNt P Ve&B0
f7ea/tla “lolve vedyd Uaeid0
]/25/74 Y1l Velbir J.5u0
Tres/sia 120 Jetrd] U.480
“HyL3/Ta C1ilhe Gelv3 Ua.220 Se7 14,00 le6U
1/1b/]4 121$. U-lDD 0.134 6-1 12-20
VA Y AL 1257 velW9B 0137 S.l
9/1H/7Q Ibue VelUHH 00131 5.7
gflﬂ/?“ _EUUCO 00090 0.124 5.2
q/lt/?@ 24l - U0103 0-143 5.1
47 9/ 14 afu. vell3d 0.151 541
#/15/74 HOS- U-llh U-lSS Sol
4/1@/7& IEﬁfo 0-106 Ucl3b 5.2
ISl T Loui. VaeUdY Veldl Sel
w1974 2500 . Uatop 0.128 S5e2
A/ s 14 Puidloe Ged95 Uel3a 5.3
440570 T4 4. GedlY V.15l 5.3
CY WAL CL e Us bl Uela9 5.7
wsel /S fa 1260 . e bUH Uel3y S5t
YR OVAL 150G . ya.ul ¢.130 545

€-3




APPENDIX C-1 (Continued)

Date Time Ca Mg C1 SO Alk.
Mo/Day/Yr Hour/Min. mg/1 mg/1 mg/1 m951 meq/ 1
915773
vy 2773 1935,
Ylr7s 7273 Ioliie
11s 7,73 1510. 15.10 3.90 43.4
L2s w/73
127 5773
12/ /73 1a0-. 17.30 3.690 27.9 0.90
b/ brs74 lagd, 67.90 Y.6 .50
3/ 574 lubs, 13.60 3.60 31.9 443 Oesl
Gy 2/74 1030 . ' :
S5/ 171« 1035, 16.00 3.2 26.1 7.9 0.a8
6s/ll1/s74 l635. 11.20 3.80 18.8 Heb Oe62
77 9714 1330, 18400 -3.840 49,7 ic.2 B P -
T/23/74 16590, 1&.20 3.20 20.6
T/23/74 125y« 10.0
Tr23/14 IR Jv.7
T/723/ 74 Is0U. - 23.8
1/23/774 2aliu. 19.8
1724714 3.0 ‘ 2l.2
1724774 Trul. 2643
17264/ 7w 151 . 208
V1725774 iuv. 15.7
Tr2s/14 lzui. 1541
BALA/ T4 1115. 15.60 d.00 29.8 3.0 0.59
By A - l2lue. 11.40 2e.810 29.1 6.0 0.61
S/lesTa 1¢90. 15.7
Y/ knsT4a lodde. 19,1
FtlewsTa 2000 15.9
QslnsTa 2a4uil. 15,9
Yl 74 T I _ 15,9
P9 T4 , 80%. - - 1661
Y/ 9 e 129G 3.7
/19774 1642, , 16.1
EV STV AEN 2G00. 16.7
Yi/ly/ T 2huv . 16,7
420714 BG40 17.1
Sr2us “dLU. - 17.3
Ss20/ 14 126Gy 17.1
I/ Ta 1505, 17.3

c-4




APPENDIX C-1 (Continued)

Date Time NOx NOz N03 NH4 TKN
Mo/Day/Yr Hour/Min. mg/1 mg/1 mg/1 mg/1 mg/1
lys #/T74 1030, V.009 0.005 0.004 0.01 le02
117 sr774 llajg. Geval 0.0083 0.033 0.04 lets0
1l/7h2714 luba WelV3 0.004 0.004 0.03 l1.31
1lsh2774 1780 Ve0D3 0.004 d.004 0.03 l.40
11/1c774 2iv0. Qa3 V.004 0.004 0.02 - 1e43
fis13/774 5U0 e UU3 0.004 G004 el 1.34
1i/1s744 b RV I U3 C.004 0.004 0.05 1.39
Y1rs13774 1306, 0.038 D004 0.034 0.06 le40
L1/13/714 1706. UeV03 V.d04 0.004 0.04 le42
11713774 2198, {.003 C.004 U.004 0.06 ) YA
Lislarsis 100. VelUU3 0,004 04004 0.05 1e42
11/14/7‘\\ 500, 0.0073 0.004 Q004 Q.07 1046
1l/1a/74 Y00 UeUU3 0.004 0.004 Oe04 1ets2
1l/71ars74 13090, vet(3 U004 2004 .07 I YR
117147 fa 1766 Ge203 V004 0004 0,03 1.30
11 /1lar?4 2130, de003 Ve 004 0.004 0.03 le32
lizis/sia 1G4 Je 003 Je004 0004 C.03 la4b
11/15774 S5Ga dsll De.0va 0.007 0.04 1.32
11/1s/74 A PRV Paulb D,004 V022 0.02 l.24
11719/ 74 1104, 0a.019 G.004 0.015 0.09 l.74
L2727 2714 1224, Va9 0.004 0.085 0.04 le64
Y2s10/714 1245, deua? 0D.004 0.033 0.05 l.01
iz T/15 1330 vall27 V. 004 0a.0273 0.06 l.16
2/ o a4rs15 luay. CDal}12 Va8 D.004 0.u6 l.12
3/ w/15 1245, vaCab 0.004 ODalial 0.10 0.97
a4/ H/75 i3u3. uasl2] U.004 0.017 0,11 0.79
e ¥4 '3/75 ll.i.j. Ued2A 0-004 0002“ 0.03 1031
6/ 3/75 . 11Gd. D3 0.004 0004 0.02 1.90
u/le/ 75 130v. Vel 3K V.004 U034 0.01 1.38
os2as75 180G J. v.005 .01 1.15
n/eos15 PL4dya v.004 : 0.02 l.06
Grse2tsiv GG, Ua005 U.0% lel4
65/27/75 1230, Vv.005 0.04 1.26
S/27/75 1800, L.C06 0,04 1.28
cheT/T5 Aa)ite GeOlUe D.02 - la32
GleAsTE Blve . 006 v.02 1e42
OrensTS 1234 D.007 0.04 1.51
a/cn/s1hH 1800, J.00Yy .21 2.13
';/fl’ﬂ/f‘) 24{]_. U-UUg 0.03 1041

~rAas s [<HIETEN U.OUd 0.03 1-('\2



APPENDIX C-1 (Continued)

Date Time 0-PO T-PQ S10 Na K
Mo/Day/Yr Hour/Min. mg/? mg/1 mg/% mg/1 mg/1
10/ wnrsfs 19030, UelO4 Ceoly 3.4 11.00 e
11/ S/774 1140, Jeidb9 U093 4.3
1l/12/774 13d. UsUT79 0.099 6.4 14,00 l1.80
11712774 1703, Ja.0869 Ua.lY4 BeT 14.00 le60
1ls717/774 zlnd. Ue0T72 0.090 6.8 14,00 l1.70
1li/713/774 S500Q. G079 7.1 14,10 1e90
11713774 GG . Ve 83 Ta1 14.30 l.90
IBWSRY AL 13340, JelUHO Tl o, 20 1.90
11/13/74 1700. 'O-O?Q 0-098 7.0 14-50 1.80
Lls713/774 2100 Ja073 P.099 7.0 l4.40 190
Il/1a/774 L. J.073 0.096 7.1 14.50 l.90
11/ 4774 500. velUT7U 0.097 7.l 14440 l.90
11/1“/74 YOG . delBT 0.093 Tel 14,40 190
11/)as7a 1300 G066 G093 Ta2 14.60 1.90
11714774 1700 JelaB 0.079 Bed 14.40 170
11714774 210U, JeU5%9 U081 7.2 14,60 1.80
11715774 i0v. w077 TeT 14490 1.R80
1is1l5/774 500. Je.061 - 0.098 T.2 14.00 l1.70
11/15/74 Y900, Je 049 0.098 5.7 13.20 1.h0
lisla/74 1100, Geubt G110 5.5 15.50 1.70
V27 277u 1225, Ua030 Je.073 3.9 17.00 3.20
12719774 1245, D070 0.096 6el

i/ /7% 1339, UVelod 0.192 7.0
2/ 4rs75 104G, Ja02 VelZY 3.1
3/ 4s15 o lz4as, UeUd3 0.071 2.5
4/ #7715 1345, Veudy 0.039 1.8
5/ &/75 1123. Ja.U12 G005 1.3
o/ 3/75 11300 ) G002 0.034 2.“
6/les75 130G, 008 0.035 5.0
a/26/ 15 1800. ve2(0 D574 4.0 Y.10 2e90
b/e6sTS E403. Ceterq 0.533 Go1l 10.60 3.00
6/27/15 603G UeDhS .613 4,2 TS50 2.90
6/27/75 1204, JaDsl D.650 4.6 7.50 30
6s27/79 1890, JeO91l 0.546 4,4 9.14G 3.00
6/277175 24yl Ve 75 D617 4.8 Y20 3.10
u/ensis 60U . JeH50 Ue6T1 5.1 9,70 3.30
b/28/15 12ut. JVebb3 Ua.768 Sele 11.50 3.20
/TS 18Cu. UeDST 0.666 5.8 12.40 3.70
o/2u/15 24GG. deblb l.03Y 5.3 11.30 3.30
esreds o oli. g.699 J.828 5.9 11.840 3.h0




APPENDIX C-1 (Continued)

Date Time Ca Mg C1 SO Atk
Mo/Day/Yr Hour/Min. mg/1 mg/} mg/1 mgj1 ‘meq/1
Yy s/74 1339. 10,00 20 18.1 Sl 0.54
117 s/774 1la, 24.6 S0 037
lizles7a 10G. Y30 2+30 27.3 9.0 0ottty
ti7l2774 1700 2.20 1480 42,7 9.0 0.22
Llsiz2/74 2ldu. 5.610 2.90 35,0 9.0 Oep2
l1/13/74 20U 60D 2.30 27.3 Sel Des 2
ll/l:j/?‘f Y0, 1.20 1.60 27-3 :)._0 0-46
11713774 1330, 4430 2410 C 32.4 9.0 D.34
11713774 1725, Bedt) .78 36.3 5.0 0.18
L1/13/74 210u. 3.60 1.90 45,2 9.0 0.10
1i/71ars7s 189, 2.90 1.30 Ta o7 5.0 0.10
lisl4as74 DU 6e3V 2,30 38,8 -~ Y9.0 0.18
11/7bars7g SO0 lazV 1.40 33,7 Sa0 0e.32
Visla/s7y 1330, Talu 2e20 o 3P.e Sed 0.38
11/1‘-}/7‘0 .l?u-:- 2-20 1.50 280‘3 b.O 0."42
11714774 2100 S50 2e90 58,1 5.0 0.10
lizissTa luus 2sbuy le6U 32.4 5.0 0.10
Vislazis Syt Be70 24890 26,0 - hell 0.50
1i/sls/74 EITITIN 590 290 36.3 2.0 VDez22
11715774 11905 le20 1.30 26 .1 9.0 0.42
127 2/7a 122 22.80 4420 1r,/6 ll.1 0,98
12712774 1245, B6.3 10.8 0.10
lr 7775 133.. 67.4 9.7 : 0456
er s/ 15 1240, 33.0 S0 0.70
3 arsls 1244, 31.7 1.9 0.86
a4/ H/sis 1305, 29.4 1.0 Derd
5/ n/slbh li2y. 25.2 lo.z 0.28
6/lesTo P30, 17.8 Yets 0.52
0/80/?3 cuii e .80 2el0 13.7 bels 0,45
/27775 OUU e Fe50 2«10 4.7 GeY 0.37
S5/2T/7% l2du. Y490 2.20 13.5 2.7 0.39
orerriTs 1HG S, YeI0 230 13.5 el 0.45
b/ﬁ(}"?b 2HGY . 1103{’ 8-30 14-7 3.7 0.45
or/ens s IRV Y.50 2.60 17.9 Dol (i A
O/df“/?b jdk’!."o 5-60 d.bO la.‘ﬂ 507 quﬁ
h/Zn/fb 18G4y, =P =11] Z.bu 16ab De9 0063
O/en/ 15 290 . Fai 2«60 la,7 o S Y D.63
b/(."i/?i:‘ [+ 23 RY I 10.4:’0 8090 lb-? Sel 0069

¢-7



Date

Mo/Day/Yr

SIS TS
Tr24/715
Tr724/1%
Trs725715
Tr725715
7729775
7/25275
7720715
1/20/15
Ts726/7H
T/26/75
Tr27s7%
7727775
17277715
srslesis
9/12/75
Y1977
Yrlas1>
GrslasT5
920775
S/2us15
Srs2u/ 15
YsEu/ 15
9/21/75
9s21/75
9/21/775
LI AVAE]
Q22775
9/,22/75

10716775

1u/lb/i5

1os1mrs75

10717775

167177275

1o/s17/715

107177175

1718775

iuslusis

10/71nrs7%

10713775

Time
Hour/Min,

95, .
1500.
210G

Jidila

90“.
1500
2190,

30‘\-; L]

90“ .
1590,
210,

300

90”.
1500,

93;}_-
120'.}.
1800,
244 .

60U.

120¢ .
180G
2404 .

60U .
12GC .
180u.
2403

600 .
1200,
1200,
18006,
2400

oli.
izhve.

18C0 .
2440 .

blU .
1204 .
JR-THIUN

APPENDIX €-1 (Continued)

NO,
mg/1

U179
Ve95
d.013
Geuil2h

D014
tal?3
Y77
0etal
(009
Ga.U16
Uel32
v.009
Us012
velll
SRR
Gewl7
UeDO7
Je1l0
Uel1ll
g.012
V.07
VY07
¢.006
U.006
0.005
0.005
V009
Velo7
vetll
U004
U.016
U005
UeU13
0.007
0.009
Ue020
GeU81
U010

NO»
mg/1

0.004

¢.005

6.0Ub
U.0086
G.007
v.006
¢t.009
0.006
0.006
0.007
0.007
2.006
v.iubo
ve.006
0.004
0.004
0.007
g.008
0.007
0.008
0.007
v.008
V.09
G.GO7
0.006
0.008
0.007
0.007
0.009
U.0U8
G.008
0.008
0.007
D007
0.007
0.007
U.008
G.U07
0.098
0.008

C-8

NO3
mg/1

0.175
0.090
0.008
0.022

0.008

0.164
0.071
0.034
0,004
0.009
0.126
0.004
0.006
G.007
0.004
0.004

" 0.004

0.004
0.004

0.004

0.004

- 0.004

0.004

0.004
0.159
0.004
0.004
0.0069

0.006
0.004
0.0U%
0.013
0.073
0.004

mg{]

0.01
0.02
0.02
0.02
004
0.02
0.04
0.04
0.02
0.03
0.02
0.02
0,01
0.03
0.06
0.01
0.04
0,09
0.05
0,03
0.03
0.08
0.03
0.01

0,01

0.03
0.02
0.01

0.07

0.04
0,02
0.01
0.01
0.01
0.06
0.01
0.02
0,02
0.01
0.05

TEN
mg/]

1.17
1.40
l.66
1.5%
l.54
lau8B
1.37
1.57
l.48
1-4?
.35
lLetr
1054

l1.45
1.37
1.50
letits
1.47
l1.52
1.29
l.26
1.29
1.35
l1.28
l.26
1.27
l.34
1.34
1.24
l.26
1.79
1.29
le62
1.32
1.33
l1.36
1.31
1.20
l.18




APPENDIX C-1 (Continued)

o ute Time O—PO? T-P0y 510, Na K
o/Day/Yr Hour/Min. mg/ o« mg/1 mg/1 mg/1 mg/1
171770 Y9 Uelt3 V.2 73 5.6 : )
Frasis 15006, T delb9 La2ll 5.6 12.15 l1.37
T/247105 2130, delS? G.236 5.3 12,15 1.39
7/260/,75 304, Jel5a U.232 Sel 11.51 l.39
7/5.}/(5 Y0J . Unl?? Delas 5.2 llnBJ 1078
i/7éo/715 1930 velSa vel2ll 5.3 13.11 1.33
//d'j./l?b 2_13\). U.l‘iy 00201 5.4 13011 . 1-??
fren/T5 RIVININ Ual71 0.23‘5 S.2 12095 ’ 1-?6
T72n/15 90, we lOH U.224 5.1 12.79 l.uB
Pren/io IoUds Leld? VDelly 5.3 12.63 lea3
Trensi» iUy U132 Ue183 5.4 13.11 ledl
]/C?/?b Juida dalh6 0.207 5.3 13027 10‘}5
?/d?/?b "30'\,‘. 00157 U-213 5.2 13.75 1-35
i/2r1/ 75 1500 . veld? U.201 5.3 13.59 l.28
9/le/s 1S 159U T.104 U159 2ets

w L1 TS 93 . Gelb? U.128 4.8

Gilws o letus. vellt U.136 7

‘1/19/13 150\;. ‘JclO? 0-128 4.7

ST 240ve Veld? 0.139 4 oY

"}/db/‘ib 07 . U-IOO \).143 S50

s/eusTh 1267 Vellv3 Da.129 S.0

/23715 1830 . velvdb t.122 5.2

4/2&/75 Cavide 00131 0.166 5.2

S AVA L) bl tal2l U.165 Sel

‘*/2_';/(‘3 l()r}‘o \J-U“‘)b ' UQJ.E? 5.0

A/2 /T invud. Uel? G.l29 Se0

S/21/T5 P4y Veld? Velal 5.0

1,227 89 B VvelUfb Oulal 5.0

/272105 Yediie velv? 0.140 5.3
lustasTo e LCeufd ve.llg 4.0
loslesis | RS VI GaubT7 U107 44U
Lursle/ 15 L VIR UasUdvV G.121 3.9
Vsl s BUL a YelUny L.132 3.8
LAl /775 1220, el 77 Oa119 .8

I N A loGu. VelHu baldh 3.8
luslisio Faulie UeUdH Ull27 3.7

baysles4o SR Uelub 0.170 3.7

A W led"e Ueligt Jalul 3.6

Lot/ 1t J-USS :).13‘3 3.5

Prslarsdo L Velul Velay 3.4




APPENDIX C-1 (Continued)

Date Time Ca Mg C1 504 Alk
Mo/Day/Yr Hour/Min. mg/1 mg/1 mg/1 mg/1 meq/1
Tr/is5/77% Yol e 6.3 dal3 - Deb9
1/2a/15 1507, laled 3.32 23.2 (ole 0457
T/2a/79 o 21lvea 144190 3.41 227 lel .54 -
1725715 3va 13.98 J.a8 23.2 .6 Uai]
Tr29/75% B2V U Laaa KTy | 2441 e 0.50
7/65/{5 1:)0&). ldogg 3.‘!‘1 84.1 {fe9 0.50
V725775 Pl N1 RPN - 13493 3.35 . 323 bbb 0.46
fr7eas1% 3Uu. la.51 3.51 25.5 el 0.50
Trearis EH T 15,29 3.57 26.5 ' a9 G.56
T/720/15 1500 | 19.29 3.57 26.6 fets V.56
Tr726/15 - 210C. l4.78 Juoa 28.3 (] 0.55
treisis 30l 14.95 3.06 270 Baeb 0.55
Pr27775 EHTI I4.61 3.57 26.3 Bael 0.56
7/2,/75 X 153‘;.‘. 1""|'obl 3-5? 27.4 Heb 0-54
VST L 930, 26.6 Oern?2
‘7'/1\')/75 ldo.iu 23.6 0.‘#3
Yr1lus 75 18v¢. _ 23.6 Oet?
Fr19r75 4y 2446 Ueas
F/ELLTD 0. 24,6 0.48
2070 izui. 28,3 0.35
/2715 1500, 38.5 : 0.38
‘9/20/?5 -dql.!'iq 24.6 0.‘08
/21775 600 . 277 Je40
9217175 1200, 39.3 ' 0.25
A2V /775 14Gd. 23.6 0.45
$/21/79 caRi, ' 24 . b 0,48
IS/ S, 27.5 : 0.45
o ws22s 05 1290 . 26.1 0.45
Turszisagzis 12hy. _ 31.7 a0 0.7
1o/lensYa 150G, 27.7 Ha0 0.58
1ars71ln/715 24490, : ev7.5 el 0.57
Vos1 777> 504, 28.1 Se0 D.56
Ibs717/775 1206, 27.1 5.0 0.45
].'J/l?/?b 2400- 27.3 ‘.).0 0-41
1as18/75 60, 275 5.0 0,39
Yosiksto 1200 . 2741 9.0 0as]
Paslmrds 18U . 29 .4 9.0 Bag2
YVIZ1RsTS Pulii, 31.7 Hel 0.35




Date
Mo/Day/Yr

luoslwrs75
1os19775
lusenrsTo
Pis13/775
ils71s775
11 /13275
1t/714/775
llsblarsrio
T1rs1azlS
L/ 1lars?s
11/15/75
1171w /77s
11715775
11715775
1i/7in/75
11 /71le/75
1171775
e/l1c/70
2/11/76
an/li/756
o/lasT0
n/lR/ATE
b/Lis1e
6/in/16
n/22/76
17 2716
17 <9776
Tslaslt
fr2u/16
treids716
lrisrio
B8/ k710
A1 376
aflnslt
As17770
n/lasTé
w19/ 76
S To
~rlas 6
a/efr/06

Time
Hour/Min.

6Ul.
1200.
122‘:".
12006
1nite.
2430,
Oule
1euge
15yi.
24U
buu.
12[}‘).
1400,
240,
601 .
12dvu.
102‘.:.
124d.
124&-

li#oe <

1345,
102d.

1260,
1135,
1EUJ-

L2eie <
ld'\}"}l <

lﬁ'j\"-
118‘.'-
143‘\]0
iauue
ill-.
1154,
1l
J2lica
130,

APPENDIX C-1 (Continued)

NO,
mg/1

Laebn
ve0BYH
Dabla

Y04

U005
Uelil?
Vel
UelU4
Vedidh
Ueulb
delil23
GelilO
Lell5
U037
Ga007
valll
vel1l1l
U009
Gel04
Ueli4
del33
JgeU09

seuB
U-UJE
Je017
Let(9
LelbY
veUlS
JalUGB
s 004
JedUs
va006
Mol
Jau06
gauz?y
Jella
el
Jedl?

NO

mg51
0.008
0.006
JadUs
U004
U0
0,004
(004
UI004
0.004
0.004
U.004
U.004
0.004
P.0UG
U004
0,004
t.004
G«000
V.008
0.004
V007
0.007
be01lv
0.010
Ca011
J.008
U.008
U009
0.007
0.006
Ue0UB
JeGOT
.004
J.006
v.098
v.008
vl.(d8
va.u05
2.006
Uall

c-1n

NO3
mg/1

C.0u4
0059

Ued1O

0064
0.004
Vo004
(VPR HIVES
0,004
VeG4
O.00a

D019

0.006
Ua011
0.033
0.004
0.007
D007
0.005
000«
0004
0.226
0.004
0.004

Ga.021
0.0U%9
de00La
0,152

0.008 -

0.008
0.004

0.004
Galla
Ve019
0.005

UeOus
Ge0U4

NHg
mg/1

0.01
0.01
0.0l
0.02
0.02
0.02
0.C1
0.01
0.01
0.01
0.02
0.01
V.01
0.01
Vo0l
0.05
0.03
0.04
0.0l
.02
0.03
0,02
0.02
0.23
0.13
0.13
0.03
0.03
0.03
0.06
0.06
0.02
0.02
0.0¢2
U'Ol
.04
0.01
0.01
0.0l

TKN
mg/1

l.22
1.24
D.79
le49
l.50
| A §
lel16
1.23
1.23
1.21
l.44
1.19
1.13
1.17
1.19
1.95
134
1.27
1.83
le(8
1.46
1.35
1037 :
1.25
1.69
l.52
1454
le.62
1+31
1S4
1.53
1.29
le14
1.05
l1.15
1.06
lel6
1.72
Let7




Date

‘Mo/Day/¥Yr

N1 R A
10/ 9,75
10/28/75
1113775
11/703,7%
11/13/,75
1l/71ars7s
11/1as75%
liztas7s
11/14ars75
lis15775

1171775

llr1s/75
Lizlsz1y
11716775
1716775
11/15775
2rslérste
S/ é

brLLsT6

o/ls/76
6/losie
bsL7/778
6/lksie
6/22/70
ftr ¢/76
/7 4/7o
I/1le/To
/25776
7237760
T730716
a8/ AT
3713770
H/ls/s 76
A/ Trs76
S/1nw/16
Brlv/T6
s/ sfe
B/2astfo
B/21/76

Time

bly.,
12U}
1200

_IHUU.
2400 .

604G
12ai.

lde‘- ’

2400 .
bud.,

IEU\:Q

186G,
2l

Bdise

1200,
lu2sa
L2ay,
1242,
114‘3.
13249,
1in5,.
122‘.*.

1206,
1130,
1205,
1?_2“.!—.
1204,
123,
112..
l“j'-.fc
P=ud,
1115,
1954 .
121%.
1265
lesu.

0-P04
mg/1

Vel
Jeba
vel22
Vel?lh
'JC.I.UE
Qa2
Ve083
JelU8l
U.Ud-—i
VeURY

MQU?D

Jelbb
veubtl
VaibS
Je7l
VeDa 3
deu73
g.016
vel(3
Oe3a%
¢330
Jae346
Ue322
uel6(
U-'Elq'
Uol?O
Jel63
Je133
U132
'\)Ill-,
Veudied
Ualdé
Velb®
Uelda
LecD7
Jelib
Ueitb

APPENDIX C-1 (Continued)

T-P0y
mg/1

Uelar
0.121
Us96
Velb7
Uelbs
v.123
0.120
t.110
Gella
0.113

Uella )

0.100
Ua092
0.093
0.099
0.072
U.116
0.091
.275
0.406
U420
0.426
0.381
U.316
V.226
Uella
Dalve
Oelva
0.160
Jela3
U.l24
V.l65
Uelais
Ua2b7
Uel73
fal¥l
J.293
H.224

c-12

=
=]

S

—

W = DWWl iw & Wl Wl Wwwd Www
® & & & & ¥ % 8 9 % 8 8 8 8t oE & B ¥ e

LN DI ONNTEI~NTONT O

SN RTINS SN Y 3 N N Y T
WWWERSC NS L ON WU~ d N

- * » [ ] » . - - » L ] » -* * . L] - L]

Na-

mg/1

7.63
9.68
13.14
Y.68

10.31

1171

12.45
12.62
12.40
l11.86
11,85
10.55

11.29

Ba.94
9,59
Ta32
9,59
D24
11.03
12.29

mg/)

2439
2.96
3.53
2+85

0.30
.21
0.23
0.09
Be07
0617
Ue90
.54
0.73
1.56
1.45
2.02
2-”H
2ol
l.71
1.24




Date
Mo/Day/Yr

ius1775
Loslasis
lusedn/sTo
Llzsis/1%
117113775
117135715
Jt/71a/77%
11/7ba4rs15
11/1as75
LA laris
Lisinsds
Lisds/70%
L1 /715275
L1/15/7175
11 /4775
li/s/16/75
IRV YA
2rlisi6
S/)irs76
o/ll/76
bH/lw/TH
n/in/lo
n/17/76
sl
n/els e
Trs 2716
l7 <9776
Trinsin
T/2../1t6
tr°3776
tr72 /1o
%/ ":/?h
~slas e
VANV )
n/AiTsTe
YRV L
SV Varis
“regsTe
B/ ar 6
sy2is 08

Time
Hour/Min,

=] VRPN
l-(-fO‘.-’o
le2u.
l-f.‘Uu'
louy.
2‘-&0‘].

bUJa
1220,
1861
2allye
12\." L]
| WoRVRERN
2405

Bl
1dU‘Jo
lulie
lraca,
leaZa
lian,.
ll;‘C'Jo
bluoe
113'3.
izeise

’ lan;o
L3,
lduﬁo
152‘.1.
123
IR U
S VLR
P93
il .
111,
10
121“.‘-
2.,
lfv)j. »

APPENDIX C-1 {Continued)

Ca
mg/1

FAS-1
10.46
ic.il
11.75

14.20
1444
12.27
12.28
la.i2
12.08
13evua
13.03
10.25
b
S.03
lua0Y
d.yh
lue3n
1Je vy
1l.Aa7

Mg
mg/1

2.00

3.20
3.68
2.83
2oy
2eTl
2ett(
3.25
2.87
2e32
d.&?
Zeli3d
2.1l
2l
237
2020
2el3

a1

mg/1

29.48
2vla7
2R.H
31.3
2645
25.3
265
2643
28.2
26.1
31.4
2“.7
26 .2
2541
29.72
26.3
29 .4
G4H .5
19."
19v.9
12.1
18,9
1349
1B8.4
200
27«5
23.3
IH.7
19.5
FA T )
25 .6
33.6
20"
1°3.1
16.9
14.9
179
lR.i
20l
23.b8

504
mg/1

2.0

Sel
5.0

Sei .

S.0
S0
bIO
Sae0
el
246
SO
Sed
5e0
Dl
Ye3
Seb
SeHd
Y

—

[
® ® & & = B @

—t
-~ o CcOoO~UCuUuUoLLoouUuuy

L -* [ ] - -

~ P~y oL dFocCUUNNTO

Alk
meq/1

U.34
V.31
Ueta
Ues?
Ueta?
Oea?
0.52
0.50
.48
Getr8
U0.36
.46
0."‘.’6
0,45
Oeu8
.55
0.50
Ush1
DaaH
.33
Ge54
Qe46
0.52
0RY
U567
C.78
0-71
0.57
d.69
0.55
OOA&
.55
0.54
D46
0.a3
G.37
0e51
0e24
00%")
0.5"




APPENDIX C-1 (Continued)

Date Time NO,, NO, NO5 ~ NHy TKN
Mo/Day/Yr Hour/Min. mg/1 mg/1 _mg/1 mg/1 mg/1
9/ As7b leln. Uebl7 G.o07  wv,010 .02 l.29
‘f/le.,‘/_/h ldj,. < UOUU'Q UtOOb < UoDU‘l 0-01 1016
Y11, 76 123:, Uell7 Oolibb U.011 0,04 lelw
Y/2lrs7o i21li. el U.005 0.0086 v.02 l,22
Y2476 12d4%. < Ja.004 Jo0UB < QL0084 < 0.01 leis2
10/ 1776 1lanw, Vel0Y 0004 o 04005 < U0l 0.96
Ly 5776 11335, Vel Va6 < G,004 J.02 3.03
luslizs76h 1435, Ve U2 V.0d6 LelS6 < 0.01 227
luslprsin ligy, Levll 0.00m 0.00% .01 0,00
1Ur13,76 315, Ja8 V004 ¢.004 L, 06 CehB
10/1@/7@ . llUQ. . Ulbdg 0-004 OIUOS 0.02 2-67
lorls/76 113¢. JeU7T < 0,004 < Oedus 0,02 leal

l0/19/7h IEUUo Vdoull 0-0U4 0.007 0.01 llug




Date
Mo/Day/Yr

EVARRVA K-
/Y a/s76
s 17770
Arelsie
+flarlo
lursr 1 71F6
i3/ #4776
lusllrs776
luslersie
luslysite
lirsiarsfa
luslasie
1asiu/s76

Time
Hour/Min.

cleloe

133
ld;i;’-
12175
124%.
liaws,
1335,
1‘03"').
liwde
Fulse.
1140
1134,

12340,

APPENDIX C-1 (Continued)

0-P04
mg/1

J-lbl
GeciY
Lel3b
va9Y
Uasllé
velel
JelOH
Geli3
UelD1
Jelivh
Ueldd
GeIT
a6

T-POy
mg/1

V.188
De249
Valad
Geolay
0.156
Jel76
U.158
Uelbl
0.138
U.i2a
U120
v.112
0.115

C-15

5102
mg/1

R i
-
€O

I EE
Lol A VIR SR VIR - PURE = BN e o ¥

Fal

Na
mg/1

13.39
3.U5
10.30
10,96
11.8%
J.64
12424
1447
15.54
15.11
l4 .66
14,72
15.92

mg/1

.03
1«13
10“5
0.82
2.13
2ey9
2eH3
2e93
287
2etl
2460
2e43




APPENDIX C-1 (Continued)

Date Time Ca - Mg 0 S04 . ATk
Mp/Day/Yr Hour/Min mg/1 mg/1 mg/1 mg/1 meq/1
4/ 5/106 | = R ll.50 Pl 1S 22t Gel Uex{
S/lusie 1230, Yen7 2edt ] 2073 Yal 0.53
wlT/76 o 123, iles1 2.28 2l.3 <« oel Derg
I AVAL 121 .. 12.12 231 1v. = | Uenr?
PrPus 16 less, 1v..87 2e32 19.5 Ya5 a8
1o/ 1776 flas. TR T 2ol 23,6 < Del Oea6
los =770 i33-. ileu2 2.6l 2bs 7 < Del 0.63
lursllsde 1a35, lu a3 291 28.1 Sel 0.67
lusierste 1la... 13.24 2.T8 2B .6 Sl 0.A0
luorslss1t6h lvi-. 12.77 3.21 2Ha4 < 9.0 UeR7
it0s714 776 110, 12e2Y el 277 < Se{ Q.74
1U/1a/76 1135, 134110 2eBY 32.3 bl Oen(

C-16




Date
Mo/Day/Yr

YA
CVARVEL:
s o9/l
T7e3/ 9
P723774
Tress i+
|’/C’ﬁ/-f“1‘
Yressla
?/o-_’lf-t.f?"-l-

Frraste
Fr/247Ta
las e

Prearsla
T/0urs
Tr/callas
Ti2asla
Fressia
Trdaeis
sl isTa
sl s/ Ta
Gy lasTe
s/ 1lns T4
‘f./l()/zq‘
-)/'1{“\/?‘4
Ss1 774
AL
S TANRAL
G001/ 14
YA
Sk T4
S A S
VA YAL
/s lh
A LR
/1w T4
wslu/sa
g/ T
AR TEE
Jig ~/ 4
fusles e

APPENDIX C. LABORATORY RESULTS FOR SAMPLING DATES

Time
Hour/Min.

lbu”.
I3,
135‘!,‘.
But .
levid
1505
clude
2‘4;)140
EIVEV Y
Dfioe
Hi{lu e
12U
120
louye.
g R
d'-"'i:‘i'n-.
430
1209,
lhive
103,
1030
Lt e
iodi .
22Uy
gy
b
isui
22\]‘-_
[«QS Y]
ol
i
L+wi
{ 3Yu
coan
cuu
Dbt e
V30l
1410
1od -
L1445,

" & s+ 8 = B @

¢ ® » 8 =

NOy
mg/1

vellH
vaUZ?
Jaulld
vall3
velUlH
GeuidH
U.OU';)
’J-UU"}
YeWUH
PeluB
GeClW
Ua0uY
Jeu09
0.008
Vel uH
gal03
5.023
vel9
ﬁoUlE
Vel
Vel lw
Ued20
eyl
velUle
Ueulb
Y0073
Cetl1l0
LeUd3
a0
daetiyd
Gaul}
Ceucl
U-U’O].
DOUUH
Gelivi
U.dib
UQUU9
Uelal
UQUJH

2. SOUTH BRIDGE STATION

NO»
mg/1

IR YED
V.004
PelB
U.UO“
Ua004
G.005
5.9005
velUO5
.l
Uy.004
ve004
GadU9
2,005
D04
UaGOG
0.004
Ve 005
U.005
U044
0.004
J.004
U004
V. 004
D.0U4
Je0Ua
0.004
D004
G.004
VeUOUY
VU4
0.0u«
Ve 004
VaelUU=
vl
beula
ULUD5
Uedus
UaUUS

C-17

NO3
mg/]

D014
f.ulB
Uail1l
O.000
J.ule
D004
Jslius
Je00&
Vel
fg.0ub
Uelia
JeUL
0.004
Yellh
U.099
Q018
0.004
U.008
0.010
U010
Je.01l0
Jeula
U.UZU
U.011
Q.00
debUD
Vel
Ualus
Ve OUL
Uelik
Qe f
Ga057
Uellds
Uelid
Uel2bh
U.004
Ga139
Ued33

NHg

- mg/1

0.20
V.02
V.03
Uell
Ua.Ub
Q.0
0.01

Vel -

0.03
Va3
0.03

del2-

0.63
.02
0.03

0.03

0.02
0.0
0.06
0.05
0.05
U.02
0.02
0.01

0.0c-

Vel
V.ll
0.01
0.0G!
U.Ol
0.01
U.01
Ueul
g.02
Qala
U.01
0,03
G.04
D.UL

TKN

mg/1
letsi
8.11
.10

l1.732

1456

lea9

l.46

leaa
0.93
Leab




APPENDIX C-2 (Continued)

Date Time 0-P04 T-P0y Si0y Na K
Mo/Day/Yr ~  Hour/Min. mg/1 mg/l- mg/1 mg/1 mg/1

By T/ 1olue UeUib Delb2 4.6 28.00 0.40

h/ll/?‘q' 133..‘. iJob]."_) U.ﬁéu 2.3 29.00 2.?0

Trs /7T 12930, UasBRH el Oet 11.90 4,10

7/25/!‘* B4 . L‘OBUG 00405 12.00 3.‘1"0

7/2}/"‘4’ lﬁU{. JO‘I‘OU 1-040

f/?.’_j/'(ﬂo . 1dui. Ueh5as .620

Tresria S Z2luna Jel 3U G.a30

f/d.j/"‘* d"]'i- ) uetibi} 820

T726sT4 3lv e Ve Va0

1724/ 04 blte ebby

1/72w774 HUu e =1-1t C.590

Tr72as 14 1z20d. Uebtia Ueb5L

Trearsin I5via Ve UH Ue630

t/7ca/ T 156G ). UebH2U Ue6HY

trcarsils 2l { eSDud G.690

T/2a/i4 240 . Lo T? 0.650

Tress T4 Y3ia veD36 Yebui

/25714 1205 T Ve 36 U.630

sl aria 1bui . el Uedou Tel 13.00 2etU

S/lea/sfu 13, Cednd Uattit 3.3

YelasTa 1406, Velns G331 6.8

SAhn/ T4 1oGu.. Uel9dS 0.279 Beb

Sl e 22Ul Wertdb 0e311 Tl

2/177 14 203 (ellh V309 T3 -

"/17/?“ . ")Ou". U-éCS Godgﬁ ?ol

YAV NS 1EUD . Jelw? 0.25% 5.3

Y/ LT/ 1a P20 © Je2UB8 Ve2TH 5.4

Grin/lG il della Vel85 5.5

dins e HIn. Ceci? Ue29l 5.5

G/ins e Ta0v. vell8B G.311 5.7

:‘)/15/?4 14;\}\.-- UodU? 00249 ‘:I'-S

W/ lnsly 18U . vaels0 C.229 5.6

Q1714 22UU. LelA0 U238 5.5

Grlw/ e 20 Uae206 Gel24H 5.6

9/19/!‘* Ol e \5.&09 U.C59 5.7

9/Le/ e Lueu. vel99 G297 549

Y/19s 74 1406y UL 20 Ua.249 .8

167 A/74 lodiu. V.183 ) 10.00 .90
foszltzsia 1a45,

C-18




Date
Mo/Day/Yr

ws /04
/LTy
T/ w774
1723774
tresrts
T/23774
lr24sT4
f723774
T/c4/1T4
is2usi4
T/2a4/74
Tr2arsta
freasita
?/du/ 7‘*
T/72u/T4
Trearsta
1725774
f72a/14
/13774
S/l /Te
/16774
J/16/T4
S/ lasTa
1w Ta
411774
P17/ T4
FLLT /T4
47774
G/lRsTA
I/l usTa
1/ kns TG
/L4
G/ le/Ta
s
B/l Ta
wrles s
Y1704
w/lws 74
Lors n/ls
Vosl7s74

Time
Hour/Min.

lb’ju-
1‘33?---
1530,
He )
tzui,
15'3[).
240G,
300,
olue
gU,JI
1200,
15006
18u0.
2liu.
2401
9.3'\10
I12ah.e
160U,
lﬁ'io
16.23\.--
laui.
lD'j,'Jn
22073 .
230,
64,
lSUL‘.
2200 .
600,
1404,
180G
2200
lf‘}}o
SYERTIN
fcud.
l*‘-e'J‘u.
160y,
faas,

APPENDIX C-2 (Continued)

Ca

mg/ 1
180
26400

16.00
14,20

7.7

Mg
mg/1
4420

G
3a
3.

€19

20
By
30

C1
mg/1

G4, 3
60.1
25.7
11.9
17.9
23.8
1.9
19,0
15,9
2l.5
18.8
14,3
14,9
l4.9
4.5
16.3
18.8
16.3
29.73
26.1
17.9
17.7
17.3
19.1
19.3
19.1
18.9
19.1
19.5
19.9
2U.7
19,9
2Uel
20649
3h.1
201
213
13.9
13.6

S04 Alk
mg/1 meq/1
Se7 00{04
1u.3 l1.52
fe2 0-10
3.0 0.89
Ced V.74
Vel

S0 Oeddr



Date

Mo/Day/Yr

LusLs74
10717774
117 /774
1L/ 7774
Vrs 7/ 74
11/ n/t4a
11/ wr/74
11/ 8/74

11/ wnrsi4a

11/ 9/74
ils 9774
17 wria
INVALVEL!
11/ ys T
blzles74a
11/1us74
11711774
11/11/76
1271714
s 9775
s v/1b
3/ 5775
wys A2TS
a/l1s175
o/l2/75
oflasis
os/las75
6/24/75
b/eu/ TS
o/2ns/Th
/25775
b/25/75
b/2as 1o
LA26/7T5
b/2esTS
/267175
6/26/75
G/2nsTo

B/ 2Rhs TS

/15775

APPENDIX C-2 {(Continued)

Time
Hour/Min.

1445,
I.:+"+'_'Jo
16i%.
labi.
2400
600,
1203,
18800
2430 .
Euda
120C .
18306,
bUGa
1205
laUU'
Zaull
50y
12ud.
1700,
1420,
123¢.
121,
9‘4[}-
livo.
151u.
153u.
16346,
1849,
bu.
L2t
1600,
24U .
CBul.
B,
i2uu.
1200,
180‘3-
2R
1‘*"’\.’.

NO
mg71
Vel24

valig?
Jab03
v 003
Yeul3
0.003
P0U3
GaLO3
GaU0U3
D.003
Qe003
0003
Je03
U.101
DeU03
Ue003
J.003
0.e255
J.013
GeU18
eUlb
Ueila3
U.UES
Vedll

vetd25

NO
mgi]
D.004

U.008
V.04
0.004
V.004
0.004
0.004
0.004
0.004
0.004
D.004
UIUU“
0.004
d.004
U.004
O.UU"F
Q.004
O.004
U.009
0.004
0.007
V.006
U.007

0.009

V.07
g.004
0.0La
V.004
U.004
00004
0.004
Ua00s

U.006

U.Ou4
0.0006
0.004
0.0ua
U.012

c-20

NO3
. mg/1

t.020

Ua014
0.0u4
0.004
UeGO&
DU

04004 -
0.004

0.004
0.004

0.004

0.004
0.004
0-097
0.004
0004
0.004
0.251
G.0u9
0.009%

0.036

0.019

0.0U%

0.013

NHy
mg/1

0.01

U.01
V.01
0.01
U.01

- 0.01

0.01
0.01
0.01
0.02
0.01
0.02
¢.02
0.01
0.01
0'01
0,03
0.05
0.10
0.05

0.,03

0.12
0.02
0.01
0.01
0.01

0.08
0.08
0.07
0.17
0.18
0.12

010

0.16
0el2
0.21
015
0.01

TKN
mg/1

.68

lela
1.32
1.31
0e99
l.lH
1.12
l.52
lala
l.06
l.09
1.05
1.2
1.13
1.06
1.03
l.08
0.57
0.43

0.79

0.73
0.74
2.26
2.12
1091
2.11
0.8
.94
1.01
1.05
1.04
1'10
l.10
l1.52
1.725
1.43
l1.75
1.34
1.—‘3




Date -
Mo/Day/Yr

/17774

1ao/i7/74
117 5/74
1ls T/74
117 1774
11/ ws/74
11/ 8/74
11/ w6774
11/ w774
117 w774
L/ o/74
117 w9/74
i1/1lus14
lizlosia
Y1/0us74
Lizle/s7a
11711776
11711774
12710774
Vs 9775
27 /1Y
3/ 5775
a/ B/TS
6s11/775%
es/l12s75
6/13/75
6/19/175
6/24/75
h/24rs15
6/25/75
6/2u/15
6/2a/1%
n/2s/15
h/2e/TYH
o/énsl15
n/ees/15
o/26/15
H/2e/15
n/cosilS
frinagsis

APPENDIX C-2 (Continued)

Time
Hour/Min.

144,
I6loe.
ldf}ij-
2434 e

6ijG .
1239
1#00.

600.
12Guv.
180G,

bao.
1200,
1886
2410

oli.
L£D0 .
170G
1429,
123¢.
1215,
94{!‘.
110G,
1516
1530,
1030,
1300,
2400 .

00{-}.
1206
1ddc.
24

ol .
1= VRV
12uia
1200,
IBGU.
E""UO-
ladys

0-P0g
mg/1
Unl‘#?

UeB2
V.66
usubl
U053
g.0548
J.0a9
UIU‘IS
Geday
Je053
valisi
0.U51
0.098
D37
Vallie3
Qaua?
0056
Dalyy
Jalnf
V.058
0.U55
0.032
Deo20
Vel
Uel2%
UecT7

$.205
.223
Uel9od
Ge20¢
JeY
Je211
Velh4
De217
Uednld
Le221
G232
Jall?2

T-P0y
mg/1

0.210

G.104
C.077
Ga070
0.069
0.077
0.070
V.075
VU.063
0.072
0 .065
0.063
0.076
0.085
0.054
0 .064
0.065
0.052
0.069
0.091
0.079
0.072
0.547
U.438
0.295
v.381
Ue.286
0.300
D.284
0.259
0.286
U - 342
0.c82
0.313
0.294
0.304
0.288

C-21

SiOz
mg/1

D= PFWWwhNWLWRNMWNRWND W NN N
» & & ® & @ L]
JWNENMNLLO= DL LI ==& ~F ¥

- L ] * L ] - - [ ] -* » - » L] - * . L]

Fo N o e R U L I o P S S U IV R P ) ALY

[EHENVRERE TS - e J S IVIR PO~ e S R B i

Na
mg/1

Ye90

12.76
12490

12.50.

12.50
12.90

12470

12.40
12.70
12450
la.bu
12.90
12.70
13.00
15.60
12,90

35.99
35,10
11.40
10.70
11.30
11.60
12.00
11.70
11.1¢
10.90
11.10
11.40
11.10
11.00

mg/1
1.70

0.70
0.60
0.60
0.70
0.70
0.60
0.50
D.60
0.50
V.50
G660
UerO
0.50
0.60
Q.60

4,10
bGoelh i}
190
20
1.90
200
2e00
2e10
2.00
2e20
2.00
2430
2-10
ee20




APPENDIX C-2 (Continued)

Date T4me Ca Mg Cl S0g Alk

Mo/Day/Yr Hour/Min. mg/1 mg/1 mg/1 mg/1 meq/]
loslivrs74 1445, 10.00 - 2ol 16.8 JedtHs
1WW/i1/74 laas,. - o
117 5714 lél=. 17.0 5«0 0.70
Y1/ /774 18465, 9,20 2.70 24,49 5.0 A
Li/s Trs7714 - 240y, 2.70 I 60 - 35.6 5.0 0.30
Lis n/7s 601 8,50 2.6V 227 S0 .48
117 8/74 1200, Bend 2.70 - 39,7 Hel D12
117 =774 1adt., 2+00 1«64 20.1 Yeld 0em2
11/ w774 2aud. .20 .10 29,3 5.0 U.32
11/ w774 B0l . H.20 270 . 20.1 5.0 0.54
11/ s/74 o ledd. 15.00 120 - 25.4 5.0 Dell
117 9774 18040, 8.50 2.60 2647 S.0 0.39
l/71u/ 14 H0D. et l 270" 25.4 5.0 Ueal
11/1\)/7‘+ 120ue. 6.40 2.60 43,6 Sel) 0-39
11/1u/ 74 1803, H.40 2460 35.58 " ol 4.00
LlzlursTa 2400 .00 270 24,0 5.0 0.4}
11701774 600, 8.70 3.00 2t el a0 Oetel
11711774 120U 5.30 2.10 2]l .0 5.0 0.43
12710774 174 51.3 Y5 0.38
1/ 9/75 14273, 76.4 1s.7 0.61
e/ s/ib 123.. Be.7 17.2 Der8
3/ Hr7715 121-.. : 8l.1 Je3 O.hA
&4/ (“]/7'3 94, 111-2 16.0 0.&5 :
6/L1s75 1100, 7046 1o.4 05l
6r/LlIsrts 1634, 2300 5.90 T3.4 11.5 1.09
/26715 15U;.‘io 780 170 2{).3 {e9 00?9
6/2usT2 CoP2uga, Tead leB0 - 1v.2 ) Q.28
/2515 Uy Ball 190 19.2 7.6 0.30
6/29/15 1200 BeBU 2400 19.9 7.4 0435
6/25/75 180G Y20 2e30 19.9 /.6 0.39
6/25/,15 2401 . Yo 2el0 19.9 7+46 Uais}
6/26/15 60U . H.90 Z2e2V 19.4 6Gele O.a0
6/2(‘3/75 600- 11.00 2.10 19.4 ioﬁ 0-54
6/26/7T5 lzus. 1020 Za30 C20.5 te6 0.39
6/6sihH 12y li1.70 2«20 19.4 [ | 0«63
/26775 1809, 10.60 .30 19.4 Cab Dacs3
b/Ehs 15 2490 . 11.00 £adl 2l.5 6.9 Ue50
T/7ka/770 lage, 25.8 Be2 0.53

¢-22




Date
Mo/Day/Yr

1721715
frel/s 105
Tr20775
77227175
{r7eers o
1rsessiy
T/23/775
Tre3/775
T/723/775
P/237715
f72a4/75
frs2a4/79
Frew/is
LV
sAL2rTS
aflasdy
9/1L1715
YAYAL)
i/ in/T5
SV RV o)
s/ Lirto
EYRRVAL]
YALTATS
w/17/715
YR TD
$/1a/T75
EVR VA S
S /75
/(S
S A1HATD
losbarsio
ins/t3/7
Luorslsris
TvzbaysTo
Lusgiasis
| RO T !
boslasis
RN I
1uslnrs 1o
l'u/.l"./’?'.)

Time
Hour/Min.

130u.
19,
16d.
T
p3vc.
19‘\)'\)0
192,
Tude
l3via
1"‘3:“,,-
| RTRFIN
(u‘vn

130

151,
lain.
1140,
12673
Iotice.
240U
oyla
12ud.
2aulla
DUl e
| R
15'.:5 e
40 ta
OUire
120t
1Zude
1550 a
Suilia
Duiie
lﬁk,bo
inide
AUt .
Ot e
124"

IHut o

APPENDIX C-2 {(Continued)

NOx
mg/ ]

GaU173

VR
LelUUB
Y06
UQOUD
welibs
Jeuld
JeUlé
Ualay
el
vaeliB
velal
vellly
u.JZ‘b
Ceuw0b
Jellt
Uel i
GelWH
Gaull
LedUd
Jelilh
Vablls
UeUuUn
veluL
Vel
Veul4
Y04
Velbu
UelUya
UeuubY
Jeu )0
Vell4s
u-UlB
JevUh
Veulh
Levlt
Hdauld

NO2
mg/1

U.005
0.027
i.,008
t.0ve
0.009
vl.0086
0.008
G015
V.008
V007
D.GUB
0,008
Ve0O07
0.0G7
0.005
v.006
C.004
0.006
U.020
0.007
U.008
0.007
0.010
V.007
C.004
D.00a
0.00"‘0‘
Ua00u
Jaloo
0,004
U.u06
vllu
ta0U6
D.007
U.OO?
Ua.u0Y
Ualu’?
VeQUYS
U, v
J.006

€-23

NO3
mg/1

0.OGR
0.0%%
Velius
U.0ve
a1l

0,040

Uel10
0.007
J.032
0.00%
0.011

-0.005

0.31v
UeD04
U.004

0.004
000G
0.006

UelUa

U004
J.004
JeQia
0.000
Ue004

Velud
U004

V.007

0.004
\J‘UU"""
Vaeidln
Qalba
ttewQ7

NHa
mg/1

0.ul

0.01

0.01
0.01
0.01
0.01
0.01
Ul
.02
0'04
0.04
V.02
000.3
VU6
0.05
0.01
Q.01
0.05
0,03
0.04
0.06
0.01
0.11
0.04
0.04
0.09
0.09
Q.05
Uo.0h
D.4U6
0.07
0.10
Vel
.10
.17
0.07
0.08
U5
0.04
Vel

TKN
mg/1

1,08
1.31
1.26
1.39
le27
1.23
1.37

1.23
| Y
l.77
l.21
1.11
1.01
le17
1s10
l.0%9
l1.08
1.15
1e10
1«15
119
le22
1+15
1.19
l.10
1.07
1.10
1.1v
lel?
1.10
1.7
1.03
0euo
lu",!3




APPENDIX C-2 (Continued)

Date Time 0-P0y4 T-POg Si02 Na K
/721775 F3ui. Vel U273 Ta6 1c.a7 2a 08
V721775 1906, vele9 0.307 7.7 12,95 leus
Tr22/1059 104, Ja2éB J.251 7.8 12.95% 2.10
tr2ersis 130 5. Jalel GelB0 TeY 13.91 2.08
T/22715 19y .. Jellu .71 Be2 13.27 2e31
T/25715 1ot Je3l 278 8,1 - 130?5 layg
172357175 TOG Gel33 0.279 Te3 13.75 Z2.08
Trexrzis 1300, Vec33 Bae278 Teb 13.75 2e.14%
1723775 9030 Uelll Ve.266 7.6 16.95 l1.93
Trea/s15 LUt dell2 0.277 Te6 16.95 la71
{/2ars15% Tule vellh U281 . Teb 17.59 l.86
Tr72urs15 13yua . Gellu 0.271 .0 17.11 1.78
Trews1o Uedli l.264 he3 11.73 1.59
5/12775 1o91l5. . el 79 U236 Tt

B/lasiths i3l-, JelB5 Jati 95 Y6

A/11779 1iad. VUel73 Velih 4.5

9/la/siy Leuu, GelclH Ueloh 3.7

YAl 18Gu. Yal3Y V.ldo 3.8

Y/ lRsTo fai, Helub U.lba 4l

YLLT/TS Dile velal VelTo .2

“’/1?/"3 ) lL"'[J“Jn u-la-’ 0-166 4..5

/LT 0 1o x, . UeltS Ja.ld3 4.5

2/ 17/ 105 2L, JelG2 U.l95 4.5

LV TV A Bl . Velw]d Uoloa? 4,

Y/ hh/TS ledia Vel3d7 v.171 .8

“/l"‘/?b 15\11.. \)013(3 O.l?b 5-0

S asrln o PayL, velaB Usl90 b9

Y/ls TS auo, © YelaR Uai9l 5.0

G 975 12w, velZu Valdy Sal

lurslasis leidia o lU2 J.162 4,1

1071377 168373, velel Jeloy 4,

1d/s1377% Aui)i . Ueliw UalbU 440

loslasis DJUe veled Galob 3.9

Lidslasis 12035, talzl Telbn 3.4

10/14/s7% ldui . LellU velab 3.8

luzlusTs LTV vell? Jalbe 3.6

Yor/ksrslo 01l elaR Ue QU 3.6

luslss7s | I velll velal 3.n

lursls/s75 o, Lelib Ue.la7 3.5

C-24




Date
Mo/Day/Yr
Trelzsis
T/21775
1/2e/775

Trs72¢/ 79

Trecs 75
T/72e/75
1205
Tre3sts
Treiris
V724775
Tr7cas 5
P/2a4/(5
T724/15
Frewsis
n/Les 15
BAlars1s
H4/1h s T
Yrins 5
M/ la/T5
/las1o
S LT/
SRR VAL
g/ L7779
/17775
VR VAR
VS VA b
VRV
dplnsIo
109/
EYR TV b
IS ARV
Yusla77s

Cpus1 AT

TR VA -
buslasz?s
lv/la/1o
Lo/ ba/s i
L/ /05
LoZln/sils
Jusla/sio

Time
Hour/Min.

13u..
190uve.
13
70[’.
Ls0u.
1900
10U
Tdie
130u.
1vda
1CL.
700
13009,

1515,
1319,
LJ.‘"‘\“J.-
120u.
180u.
240l
OUO.l
120U
18Us.
cadl.
Ol e
180»5.
1240y,
dLI'U\Fo
Dl
L2t
12\)"'-
1oy,
P RV
D1)ir e
1!:".1“0
1oiu.
F T
Qu-te
1eas.
lodi,.

APPENDIX C-2 (Continued)

Ca
mg/1

164,31
1b.31
17.U0
16.31
1529
15.63
1oel?
Io.80
15.63
19.29
14.78
14.61
14.61
i2.20

mg/1

.4l
3.4l
d.5a
3.57
354
3.04
3.73
3.86
3.86
3.73
3.73
3.67
3.g80
2.2

C-25

1

mg/1
24 e
26.6
2642
2646
28.7

2R.7

2te2
2B a6
28.7

2Y.9
29.1
23.1
18.7
17.5
30.‘3
207
22.1
2245
3¢.2
27.u
274
2t .U
2h.2
26.2
24,9
33.0
2642
27.2
25249

25.5

27«8
25.9
272
26473

25.3

2hae3
25.1
2543

S04
mg/1

Gel
blg
DeO
5.9
R« )
Dot
beb
Gal
bel
DY
bal
Ded
[ P

ATk
mea/1

07
UehD
Cetrds
0.63
0.55
0.61
0«58
D.64
J.59
057
0.58
0.58
0.59
Qatan
0a.63
D436

Q.59

Gebl
0eh3
0.69
0.51
0.59
Oe6l
071
U.69
D51
0.53
0.30
UeS1
Vel
U.?E
071
00;“1
0.ub
len2
0.10
010
Ue?r3
0.28
0-?8




Date
Mo/Day/Yr

luslssis
VY EE
luslesio
10r2nsis
Llskersis
Lis1a775
ll/lu/?b
S VASVEL
11/1177%
L1/11/775
11711775
Lls1l2/74o
IRV V-IES
1172775
L1/ es Ty
11713/75%
itrsidzsio
11719775
&/ 3770
67117176
6/lasTo
6/l5/16
b/ib/Tb
o/l isio
a/luste
brEs/sTb
7 27700
77 9/16
T/16ri6
1723716
T/730776
87 6/76
B/Li/76

B/le/1t

ss17/75
BAlwsio
HA1l9/76
Bs2i/76
BrseT/176
S/ 3/16

Time
Hqur(Min.

2aidie
6UU|
Lzuie
1635,
LZuiie
18t
4l
ODG.
120{.‘.
2403-
0dde
1200,
1800
24U,
00b,.
12068
1lai .

1314
150¢ .
13v3G.
1li25.
S5
1215,
1i57.

1a40% .
1357

11G2.
lusah,
13306
1555,
1{431.
1260,
[ RULENN
1030,
1130,
113,

APPENDIX C-2 (Continued)

NOx
mg/1

w.oUS
UodGb
UIUE“’
velua
Gelk 30
Vevud
J.Joq
U6
vellBb
Vell?
U-Ul?
Vel
Jeli2?
veUb4
Yelkl?Z
dellB
el
veOll
ve 06
detle
wel1l7
U.014
velUal
Jelil7
Veldbd
JelUld
U.Ua3
velUU4
U.024
u-OZé
‘}-bl?
Celd22
L':'Ulq
vel17
el
U.Ul.?
Geugl
Jeuldd
U026

NO2
mg/1

telUiUb
Ua.ulb
deu0a
PaU04
J.004
G,ul4
Ua.0Us
0-004
U,004
D.uua
G004
Uedid
Qal0n
G004
U-UUH
Je0u
U.Uas
L.U086
U007
J.ud>
0.0006
C.007
U.00v
Ue0us
018
0.0¢10
u,908
0.006
.006
d.007
D.006
0.004
0.006
0.C0n
P.007
C.0Q07
vl.0ll
Vaul7

6-26

mg/1
Us0UG
0.004
U-DO‘*
Da02U
0.004
U026
0eGOn
0.0uU4
0,004
0.004
0.ul3
0.020
0.018
0.060

Ve&08

D.013
0.308
D.004
0.006
U010

0.00%

0.032
0.007
0.054
0.005

04015

0.004
0.018
0.019
0011
de.018

008

0.0uU9

0.007.

0.009
0.014
deu27
U.019

NHa
/1

0.01
0.01
0.07
0.01
V.04
0.23
0.02
0.02
0.02
0.03
0.04

L 0.01
0.02

0.01
0.01
.02
0.02
0.01
0.006
0.0l
Deu3
0.06
0.03
0,03
0.03
0.01
.13
0.17
0.02
0.01
V.03
0.03
U.ol
0,02
Vel
V.01
0.02
0.01
0.01
0.01

TKN
mg/1

1.03

_I-UB

1.09
.06
l.0%
1atQ
l.06
1.46
1.05
l.02
leisl
1.04
l1.1R
l-f)u
0.96
1.73
Oeird

o5
le24
1.29
1.32
1.33
1.7‘:)
le63
ledv
1.31
1.29
1.25
1.33
1.5?
133
1.08

lala

l.11
la11
1.16
.18
l1.21




Date
Mo/Day/Yr

] /1~ T
Lz Lles T
LusinsdS
I RE R )
1110762
tlrsiusis
itsbosIo
b/ Lasls
Tisti/sis
Lizllsts
A WA
Tlrberis
1712775
11712775
1V /Lles 15
izl 3710+
bt/713748o
Lis18775
A~/ 3716
n/blsTo
n/lasto
Al Tn
Ak /s fn
VSN VAL
i/ 1 r“.f-?t)
V- VAR
tr 2706
{7/ /70
f7ln/it
P/72577n
F/3crie
57 /16
SYARYEL"
wsLe s TE
Aa/LT/ATe
A/ sl
e/t
YA ks
nec i/ i
1/ 400

Time
Hour/Min.

At

0t .
|
loin.
Ldide
170
f‘-&._}'.!'

OUu e
fedus
1A%
Pl JURE

..
lf) o
| <RV
2Hyl e

ol s
12uise
lia..

131
19J3ue
Lad e
1lene.
I3 e
1212
1o,

baila
1305.

11'-,--'-
L.
l‘i}\.'.
l‘j‘:"?-
F43a.
Yrdia
Luug e
1.30.
11140
Ll 3.

APPENDIX C-2 (Continued)

0-P0g
mg/1

Uollh
velu™
Lell6b
LCeldu
U..ldl

\i-l%?
Uoljﬂ
cel 3l
veldlrs
00149
Lela3d
uels?
L‘-l;"g
Jalnl
velal
UoU?l}
Jacd T
Vel U
Je33n
Uedbn

JeluT
u-é'ﬂ“

vellD
Uclb?
deldbu
velll
delb?
weldd
vaelnu
Jec2l
i.'o(:"ll
U...Cl',')_!'
el 3
el
U.JJ"*
Vet

T-P04
mg/1

Ual57
Valb0
JelbY
U.107
Jel190
VelTo
U.171
ValT74
UelbY
UelbDu
U.lb?
04177
Lell2
Jeln9
L.167
Je i
U.0Yu
Ga3UY
o270
0,397
0397
Ued30
D.362
0340
D292
Uedla
V.30
U.28Y
velléd
Je2la
vel?77
Ueltt™
Ja295
0,270
U.303
U+35V
V.Y

c-27

ST A S SBRVCRNE IRV IR AR TURD Sl B e

5102 Na
mg/1 - mg/1
1.7
3.9
.4
f).{
ZeY
2.7
2l
Pab
Ceb
Ze
ZeD
b
Cel
2el
2el
2t
?.9
2eb
PR ibell
[ | 6.21
7.95
B.73
Bele
1.63
o7
.U .84
3 11.21
otd 10.63
e 14455
.3 11.21
ol 10455
o 10.23
.1 Y.76
.1 7.65
.6 B.13
.l Te97
W 3 B.62
£y 0 Bev3
et} ju.8¢
hal

11.53

K
mg/1

GeHb
2eut 3
3.21
3.10
3.43
3.3

0.32
Vel
0.71
D.18
D.73
2-?'\.’
laay
1.72
20
2ebb
2.?1
CebF
2en2
1.72
l.64




Date
Mo/Day/Yr

fu/lss¥s
luslasio
Luslnsis
10/c0/15
1171775

11715775,

Liske/ 75
11/11/75
1101775
11/ 772
V1s1L775
11712715
11712715
11/12715
11712775
11713775
1Ls/13/7>
11/14785
b/ /16
bslisTh
Ve BV A
h/lﬂ/?b
asla/ib
E/LETH
6/1=/16
Bb/es/ 1o

7 2776 -

tr 2/170
Trin/76
fr2s710
/307106
B/ h/?h
nslasie
S/1k210
mylt/s7e
YAV A
Ml T
VRV
AfeisI0
S VARV K

Time
Hour/Min.

84’\)‘).
12\;‘\'0
103"5.
1290
lalu.
24Ut .
0.
124
16800
2aliila
ol
1200,
2HUL .
fulla
L 200,

APPENDIX C-2 (Continued)

Ca Mg c1
mg/1 mg/1 mg/1
25.3
26.1
27.1
:j?.b
26.0
2H. {0
228
22.8
22t
22.0
21.8
22.0
23.2
P22
272 .8
23.48
2640
2549
17593 3.72 2R.7
6438 1+36 11.3
1le75 16,6
luela 270
Ivenb 17.2
1i.21 162
© 1%.6
1296 2ol CiT.5
laeo TS 2483 19.5
. 7R 2e32 16.5
1b.Uo 2e37 2l.8
1199 236 19.8
1&e2% 3ol 2448
11.24 STy - 21.2
19 T4 2el1 18,3
Bedl c.u? 20l
Baeb3 2e32 15,7
Y28 C e 36 17,1
2015 3.12 18,3
11e33 2.33 17.1
1leol et 19.6
lloVH 2.?5 2] «

C-28

S e 8 8 & 8
oo oooC

UEU U U UUUUUY

* o

Alk

meq/1
" 0.31

0.2R
G.P?
Uedsh
D53
.43
UCQH
0.50
Veb0
053
0-5“
0.56
0."5
GettS
U.45
et
0048
O+60
O-F‘.}
U.’?H
Deal
IR
Deah
U-“T
Uers
0.59
Ve 7
Deba
0en7
o'Hl
Uedb
.55
Uats 7
Jezd
vatnl
Darts




Date
Mo/Day/Yr

+/1lusTo
G/17/76
/24,76
tuy L7706
lus 87176
Lluslizs76
lusles76
19713776
1o/1lasi6
luslsrs76

Time
Hour/Mjn.

1115,
1345,
1045,
103G
1145,
15-3'\'.
1215,
a5,
93 .
1000

APPENDIX C-2 (Continued)

NOx
mg/1

Jel26
Gevab
Qe10
09
Ue18
U016
3.016
U.011
PelHY

< C.U04

NO
ng71
0.006
0.006

< 0.004

Uelt04
0.006
0.005
U.006
0.004
0.005

< {(.004

€-29

- NO3
mg/1

Ved2U
0.040
0.006
0.005
0.012
0.011
0,010
0.007
Ue054
0.004

NH4
mg/1

0.01
007
0.01
Gelé
.03
0,08
0.07
0.11
.15
0.03

TKN
mg/1

l.72
1.13
l.27
le40
2.728
2.30
0.81
1.54
2.61
ledts




Date

Mo/Day/Yr

/15716
G/177106
1r24/,16
1ars 17706
lus w776
luslizise
loslgrie
19/13s76
10714776
losiss7é

APPENDIX C-2 (Continued)

Time  0-PO T-POg
Hour/Min. _ugﬁl_,ﬁ mg/1

1115, Uecad d.303
1345, el 0.260
1045, dec?7 0.378
Luiu, belb7 Ue26Y
1145, Usl90 0.238
1531!. 0.170 Uodl3
1dls. vel?72 Ga224%
Y45, Vel 74 0.217
930 . wel70 G.217
1600, UedYs Va2l

C-30

Si02
. _mg/1_

&
[ ]
W

rEEEPPWE

DWW &8N

Na K
mg/1 mg/1
1675 l.63
10,30 2.14
11.85 2415
S5.27 3.19
12.24 3.31
12.24 3.0
13.51 3.34
13.83 2.81
14.50 3.29
13.06 3.07




APPENDIX C-2 (Continued)

Date Time Ca Mg 1 S04 ~ Alk
Mo/Day/Yr Hour/Min. mg/1 g/ mg/1 mg/1  meq/l
$/besTe 1115. 11.16 2e.22 19.3 1.1 0.54
ALLT/T6 13451 11020 2el3 25 .9 < S0 0-6“
w/eas T 145, 13.u6 2.61 2l.7 Y7 0.58
a7 1776 1030, 11.33 2.78 25.6 0.56
lu/ 23/76 1lab. - le.77 2eBe chal < Se0 0.80
lusliszie 153u. Llaeu7? 2.61 25.7 5.l 0e62
iusles?6 0 1215, 12.77 2ol 24.7 9l D.67
L1u/13/776 P45, 13.596 3.12 2hed < 240 0.63
luslasl6 937, 14483 2.4l - 25.7 < Sl T 0.78

16r71-/76 1200, 11.69 2¢39 294 -1 0«60

c-31




Date
Mo/Day/Yr

5/ Ts74
o/il/74
Trs /74
Tr23714
7rs23774
1724774
Tressia
B/13774
1/ T
9/ lasTo
G/ e/ TN
S/las T
VALY AL]
G /17/74
S/l T4
YALT T4
Fr17774
Gr17/s74
GLLT/ TS
Y/ LasTa
Y/la/ 04
Grlensfla
Qrslasis
Flns T4
SGyln/stu
B9/ TH
LG/ T
VAT AL
GrlasTs
LGs nsio
Yuriirsis
1Us717s74
1i7s 5774
ilrs 777«
117 7774
L1/ 8/74
11/ »n/74
Lis nrsia
117 a/i4
117 ws14

APPENDIX C. ~LABORATORY RESULTS FOR SAMPLING DATES

3.

Time

Hour/Min.
1520
1‘3‘-‘5.
Io45.
d‘:‘)ij"
17300,
1J15.
Y.
10,2».5-
1645,
140().
1800
22006
200
buse
1080,
1204
220
OUV e
1doe.
14
180Gu .
220“-
24U .
BlUde
1800 .
l""UU-
lols.
Isuts
1500
i3..
1Rud.
o).
1204
ld'\l{.ic
EHula
bo;’ [ ]

North Bridge Station

NO
mg’1

Ge0U3
vel0A
PDad07
Jebl2
JeUO9
G.009
Uaull)
J.010
Qe LUV
Uel12
Uslle
vellZ2h
0'031
teu2?
deUl5
vell9
Jelil?2
0e010
Jal13
Ve D0V
Ga0l4

JeVUl3

U.UU?
.03
ve U3
J.003
JelU03
ved3d
C.026

N02
mg(]

L.UDS
0.004
0.009
D00
.0U5
U.006
U.006
U.005
0.004
(PRI
a0V
.00
V.004
J.00u
Jallo
0.005
0.0C5
0.005
JallS
(.006

G. 009

JallU4
0.00R
G004
¢.004
U.004
V0,004
0.00‘4’
O.0l4
U.013

C-32

NO3
mg/1

0.004
D.000
0.098
0.017

0.004

0.004
0.004
0.004
0.004
0.008

0.008
0.020

0.027
0.018
0.013
U.011
0.014

0007

U.005
0.008
J.0U4
t.008

Uedus

UeD10
0.008
0.004
0.004
0.004
U.0v04
0.0u4
G.b25
0.013

- NH4

mg/)

1.43
0.52
0,08
0.05
0.04
G.04
0.04
0.05
0.04
0.03
0,04
u.oq
V.03
0,03
0.03
0.02
0.02
0.03
0.02
0.01
0.01

- 040l

l.40
1.92
2+15
len2
l.84
lau9
2.17




Date

Mo/Day/Yr.

o/ T/04
6s/1i/74
17 9774
T/23/74
7723774
Frs72a4s74
Tr725/77Ta4
“r13/74
Y1749
Y16/ TG
2/16s74
3/ 1as74
YlesTa
17778
Wwo17/74
9rs17s74
Y/1T774
LT/ T4
Ss17T/74
w/lK/ TG
IslasTae
F/18/T0

CIAN VAL

A/l Ta
S les TG
H/1l9/Th
H/les 4
Pl 14
S/ 9/ Ta
o/ mr7ia
Lo/ 7774
IRV Far
117 %/ 74
11/ T/74
117 7/74
Ll7s &/74
11/ as74
117 nrs74
117 =rs74
LYy 9774

Time

~ Hour/Min.

162v.
1545,
1545,
B5ye
icise.
Y945,
1620
1645,
1439,
laig,
1800,
2200
EUU.
6.
100¢C.
1200.
lodd.
2eVie
6i0.
1500,
laGh.
1800.
2200 .
EUU.
by
1¢00.
l‘Q’UU.
1615,
I150v.
150u.
le3..
ldﬁa.
2“ “{;-‘o
GUL .
12uG.
180y .
2400 «
bOu.

APPENDIX C-3 (Continued)

0-P04

mg/1

Ve136

{telob
0.732
Va6t
UO""Q‘b
U387
Qs496
J+246
0.0490
Uel9b
0.228
Uell7
Velda?
Ge257
0.272
de261
0251
VelZ26
Ue220
04225
Vsl43
Qecd37

Galve
Ual=l
Yeudb
UaUn9
Ueuvh
Ye 7Y
VU688
Oeln6

T-P0g
mg/1

0.300

0.298

U.832
0,492
U.488
0.420
0.590
0,280
0.28%
d.408
0.354
0.303
0.322
t.312
U.391
0D.332
0 -279
Vva3l3
0.310
0.304%
0,322

0.231

0.254
G.14d8

U.024 -

Ualad

0.1060
UelT790
V.160

C-33

Si02
mg/1

Mol g ¥
. o @
~ & o

U esEnnndn oW
FRNLE LWL P WLWWENNG=E

L] L] » [ ] L ] * » L] L ] E ] L ] * L] . L]

o
-
o

WA wWww S wds e
[ ] » - . » L ] [ ] | ] L ]

~ L L=~ E O

Na

mg/1
22.00
21.00

18.50
11.00

J.00
i4.20

14.00

17450

20.00
18.80
18.00
17.80
17.80

18.00

mg/1

1.30
3.20
4.70
3.60

1e40

2.190
1.990

1.60
l.10
1.30
l.20
l.20

a0




Date

Mo/Day/Yr

S5/ 1T/74
/l1s74
Tr7 /74
T723/74
T/723/174
T/72ar774
(/25,774
Hr13/774
P s T
w/les74a
Iflasfa

W ins e

9s/lbs T4
SLLT/ TG
1T/ 74
W1T1/74
9/17/74
S/1 771
917/ T4
9/1u/T7a
G/ la/s e
Yylnsis
Y-V AL)
I/18/74
Y18/ 16
Y19/ T4
S/ e/ T4
wslws 74
Y19/ 74
107 A/ 74
10717/ 74
los1?774
117 Ss74
V17 7774
11/ 7/74
11/ 877w
117 R/74
Y1/ Asla
11/ v/i4
11/ wria

Time
Hour/Min.

1625
1545,
BDoU .
170%
I'Ul")o
l";i\.
1620,
1(."’45.
id3o.
1400,
logy.
2200 7
200
000,
1005
1250.
1"50‘.‘0
2200 .
2uil.
olU.
1"?‘0'\:‘-
4Gy,
JRSRURYIN
2200 .
20U
=TV RV
13Q0.
14Gg.

S Ibla.

150u.
1500V
163-.11
1500,
24U,
OUY e
1200
1800 .

2447,

OUU.

APPENDIX €-3 (Continued)

Ca
mg/1

26.50
23.20
17440
12.00

J.80
i4.80

i3.70
15.8¢
13.10
13.10
13.40

13.40
Taul

7.30

Mg
mg/1

3.80
3.80
GalV
3«10

3.20
3,30
3.30
3,30
3.40

C-34

Cl
mg/1

i0l.8
53.5
29.7
23.48
23.2
18.8
24.6
273

15.9
5.1
l16.1
17.1
18.1
20.1
17.7
17.9
19.7
18.9
18.9
18.3
19.7

S04
mg/1
39

10.90
10.0

Alk
meq/1

0.10
1.23
0.10

0.55
Q.82

0.70
0-49
0.25
.11
0.10
0.10
0.10
0.43




Date
Mo/Day/Yr

11/ 9/ 14
11/ 9/74
117 /74
11/u/sTa
11710774
1171u/774
ISWATFALS
11711774
ISVAR VAL
Leslcrta
i/ 9/75
27 /15
37 57105
4/ n/s75
brllzsls
b/l TD
YAV
a/19/s7o
h/2a/s 1o
/24 /15
b/ensTD
br25/75
6/2%/T5
n/26/15
o/t 5
~/e7/715
hyeisi1s
T/15/75
Fr22s7%
1722775
tre2rsis
Tr78a/1%
i/25/775
{723/15
1723775
Tr/2ars1s
1/7eq/15
npl2AIlD
M/las o
4/1177o

Time
Hour/Min.

1200
10Ul
PL XV NI
bDu.
1203
1300,
2400
60,
1204 .
1719
latye.
l1edue.
1200
Yoy
111,
1006,
1514
140¢ .
b-:)*l)-
12uis
1a4J0C.
14C¢
2{.‘01}0
UG
HBUU
1504
1ulu.
Iouile
2E0L -
G0y
Tubue
lo0G.
2230

‘40:}0

1{.'}.'] -
IBQQD
115,

APPENDIX C-3 (Continued)

NOx
mg/1

Je.00Y
GeUlV
Gell2
va VU9
J.009
velrl3
Ueb3l
0.016
a7
JeHB5
Jdedll?
veb22
Je 033
Ue03
Uabid

u.Olﬂr

Yelb
Jalile
U.ulﬁ
J.009
Jelll6
vyelil?Z
U.3""i
GaULU
YeUTH
el 15
Pell26
vebgh
Deul3

NO
mg?1

U.004

" 0.004

0.004
G.004
VeQU4
(.v04
0.004
0.004
G.004
U.004
0.004
0.012
0.004
0.004
0.008
d.010
0.015
0,00%
0.006
0.007
UaOO?
U.007
0.009
0.008
0,009
G009
J.011
G010
v.012
0V.007
J.007
9,010
0.009
0.007
0.009
V.0006
006
0.009
G.007

C-35

NO

mg?T
0.005
0.0006
0.008
0.005
0.005
U.009
0.027
0.012
0.023
0.561
0,113

- 9.010

0.029

0.004

0.004
0.004

0.015
0.004

0.004
6.009
0.004
0-385
0.004
0.965
U.009
0.02v
Ve016

0.006

NH
mg/l
0.16
0.16
0.17
0.1‘*
0'11
Q.12
0,26
0.13
0.13
0.16
0.10
0.07
0.11
0.08

0.03
0.01
0-08
0.19
0.10
0.09
0.12
0.17
0.15
0.15

0.48
0.01
0.04
0.01
0.01
0.06
0.01
0,04
0.01
0.01
0.06
0.05
0.08
0.02

TKN
mg/1
1.99
l.95
1.08
2.01
l.52
1.43
l.80

" le.81

1.71
0.96
o1l
124
l.21
1.24
5.99
20?7
3.30
3.27
1.21
l.22
1.34
1.15
legb
1.52
l1.96
1.9
l.61
1.78
ler0
l1e64
1.68

1.51

1.67
1.73
1.50
1.73
1.53
l'?“
1.81
la6h1




Date:

_Mo/Day/Yr

117 9/74
11/ v9rsia
117 9774
1l71u774
117 u/774
11700774
11 /10774
11711774
l1/711/774

12/1v/774

1/ 9/75
2/ /75
37 /75
4/ Hs75
6/11/7%
6s/les 15
&/ /TS
6b/lusTo
6/2a /79
6/24/775
b/eh/ 75
6brsE5/TD
67257175
h/2k/T5
o/26/15
/27775
O/eT/ 1o
77157175
1/22/17>
1722775
Vrecris
T/23/75
Trzaz1s
Trs23/715
T/23775
172a/75
Tr29/,75
B8/1es17o
B/lasTS
YA VA

Time
Hour/Mjn B

ledbe
1800,
2400

blile
1200,
l8dd.
240 .

Sl e

120C <

1715.
140¢G.
1223,
12un.

Y954y,
l1il¢.
1500,
151,
las.
1d8pt.
240

odde.
1edia
140w
14ug.
2007

2UUO

Bl
154G},

1600 .

22GC

4N,
14308,
16¢G.

404U
1534,
1309,
llcﬁiio

0-P0Og

mg/1

JaUTT
D099
Lelb]
Jeudl
JelHY
Jellva
Jalinl
VeDd1
D069
Jell7
.82
Dells
weUBO
Oa035
26
Leldl
00750
{rea909
00155
Jeltb
Jecdl
G276
Je304
Geald
Ve

Uewr3l
Je3T78
Je3db4
veldD7

Je382°

Veld7l
Le369
¢ e 389
'&-406
el 29
Jel 7R
Cald 25
det 17
vells

APPENDIX C-3 (Continued)

T-POg

ma/1

UeU85

U.Ud6

0.070
V.136
0.113
0.155
G.108
0.076
l.982

2.395
U,.,984
0a.269
0.352
.346
0e348
(.384
U.405
Ueta(
U.525
U506
0499
Gatal
U.a34
0.455
Dol
0.450
Ou.a7l
Uabil
0.491
U.570
U9l

U307

C-36

DENT NN WWPUWLWWF
D=L WBBNNC O T O -

P
* L ] * » - - » [ ] - [ ] L] [ ] L ] L ] [ ]

N NN N NN NN NI LA OV WESENNO O

" 8 8 ® ® & & % 8§ ® ® # 8 B & & & & 5 B 8 & =8

P O~N=FINNNC LT PR WEPN WL D

Na
mg{1

18.20
18.00
17.90
17.80
16,10
17.90
17.70
18.10

35.99
37.10
5,20
44,60

© 4,60

4.60
5440
6450
6450
6.20
6460

Y.75
10.39
10,3y
10.87
11.67
1247
12.47
12.95
18.30

7.60
Te30
1.60
1.60
1.50
1.50
1-60
2+90 -
2+30
2400
20t}

l.69
1.84
1.91

1.86

leul

2041

2419
2.19
4eh6




Date

Mo/Day/Yr

117 ws74
tl/s 9/74
117 w/t4
Llslesia
Lisles?4
11710 /74
Vlsly/74
Viz1l1774
11711774

1271774

17 2775
27 6/75%
i/ 5775
4/ wnsils
n/11/75
w/les/15
o/lnsf5
H/lesTh
6rs20,75
o/24/715
/9713
b/2as T2
06/Es/15
6b/26715
o/26/1h
6/21/75
627775
T/15/75
Tr2e/75
treersis
Tr22s15
frs23s15
l723/775
T/23775
T/23/75
T/72u/1%
T729/75
nslzrsis
4714775
/11775

Time
Hour/Min.

1200,
18u0.
24t .
[SYFRVIN
1200,
130G
2400-
1200.
1715.
1400.
1224,
1200
9S50 .
1ilve.
150y
1514,
165,
1801)0
240G
003,
1200,
140G,
140U
2U00.
200G
dou.
1d00.
160r'o
2200 .
40l
1(!0\}.
loviia
2200
GG0 .

153u.

1342,
119y,

APPENDIX C-3 (Continued)

Ca
mg/1

.80
13.10
11.1v
13.80

5.30

5.30

6.30
l4.10
13.10

32.40
32.6U
6.70
6.00
6.4{
4.30
4.060
6.70
7-#0
6.70
B.80

13.07
12439
12473
13.24
13.07
13.75
l4.27
14.27
19.86

Mg
mg/1

3.40
3.20
.00
3e40
2400
2.00
2410
J.40
J.40

6440
8.90
1'00
1.00
1.10
1.00
.10
1.50
1.70
1.60
1450

3.12
3.06
2.93
2499
3-0*
3.16
3.35
3.61
3.67

S04

3
T

.

——

T UU T UUTUUY
s ® » = 4 & & 2 = =
P WOoOCC OO O

Alk
meq/1

Dot}
V.33

0443

0.23

-0.39

0.19
0.15
0.43
0.30

010

i.p2
0.98
1.09
0.15
0.96
1«04
1.66
1.71
0.28
0.34
0.36
0.39
O0eal
0.50
0.27
0.24
6.25
0.56
0.49
Ged9
.41
0.a2
0.43
0.50
0.51
0.58
6.73
1.18
0.97
0.94




APPENDIX C-3 (Contfnued)

Date Time NO NO2 NO NH4 TKN
Mo/Day/Yr Hour/Min. mg?i mg/1 mg?] mg/1 mg/1
A/ lesTh 12uise VelUGE U004 Je004 0.04 - 1e31
Y/16/7o LB0U. 021 0.0086 0.015 0.07 led]
SrLlesTH 24Cu . - Ge006 C.007 0.03 ledb
917775 1200 Jeu8 0.007 0.004 0.06 leg0
17775 1830, Veli0Y 0D.GO8 0.004 0,09 1.6
BALT/TD L VI U015 ¢.007 0.008 0.29 .70
FLles Ty 000 Jeil7 U.008 0,009 0.03 | Y
G/1H7275 120G. el G.008 0.013 0.09 l.76
Grs1lusis 1800 . U.Uu7 0.04 1.77
VATV ) 600G, Je U9 J.008 D004 0.04 1.73
s19/7% 1206 . 0.007 0.008 0.03 1.79
/19,75 1500, UelDS 0.007 ' ¢.04 1.73
los28s75 o4 0.018 0.004 0.014 0.03 l1.36
L1s10o/s7s 120v. a7 6.005 0.004 0.01 1.53
i1/7145/775 1800, 0007 G005 ‘V,004 0.06 le43
1171175 6UC. Ve 0086 V005 0.004 0.05 1e39
11711775 D -V I 0.038 Q.00U5 0.033 0.02 1.35
11/11,75 S 240u. JeVUY 0.006 0.004 0.01 1.722
1ll/12/75 605, G.006 G.006 0.004 0,03 1.28
11712775 12G0a Ue007 0.006 0.004 0.01 le74
1is12r75 16uG. e 0UB 0.006 0.004 0.01 l.06
1irs12/75 2400 Y008 0.007 " 0.004 0.04 l.23
1l/13/75 6big. Q006 0.007 0.01 lell
11713275 1206, Jeltla 0.007 G.007 .01 1.02
1119275 113¢G.  DeCla 0.007 G.007 0.02 0.91
o/ 3r5ie V.018 009 0.009 _ 6.05%
o/l1/76 1245, Qa9 G008 < Q.004 < C.01 leant
b/l‘H/_,b 1500 Jge012 0.009 < 0.004 . 0.05 le69
6/15/76 1345, Vel 128 O.0UB 0.010 .07 193
6/L7/76 1500, Y010 v.ul2 0,03 2.GH
a/le/sT6e 1230« Vsl l4h CelGlZ < 0.004 . 0,09 1«38
b/ens/T6 1135, JeU34 0.010 0.024 0.05 l1+R0
T/ vr76 Ueldlr Ue00Y9 < Q.04 < 0.13 2etr?
T/ w/7o 1+l Vel lh U.009 0.017 < Oel3 lets
T71ars16 1330, Jel05 0.008 0.05 1.77
tress176 Jdel3] C.uu9 0.022 0.03 leb1

C-38




Date

Mo/Day/Yr

Y/ lasTh
VBTV A
/16,75
G170
YL /TS
S/17775
VA TYAE
$/1R/15
Y/LAs 15
G H205
/19775
/019775
Ss19/75
lus2n/sis
liztursio
V12107175
Pisbu/sis
itls11/75
11711775
1ls01/779
11/11,79
11712775
11/1e/75
Vis1277%
171775
11/13/79
lisL3s75n
Lizstu/s75
os 3s76
CYARVAL-)
Hrlaslb
brissTe
Bl /16
k/A1T/T0
bBrin/slo
osess 16
7/ /10
T/ w7716
T/Ll0/TH
treis/ste

Time
Hour/ﬂin.

12340
1600.
24Ul
120(!-
1HOu
240y
bu(}'
1200
ladd.
2400,
o,
120G
15035
1o a
1200,
160!:0
P H AT
bl
1200
1804,
2400,
00'5-
12u0,
15GC.
Zqﬁ{).
600,
12U(
113u.

1249,
I5uu.
130o.
1135.
].U{l"jc
1135,

lalda

1330,

APPENDIX C-3 (Continued)

0-PO
mg/1

Galgl
Gel73
Jel58
Jeli0
Vel74
T Deid]
Jel?H
gelgl
G175
Gel79
Gel7A
Uel80
vel7h
veld?7
Ue2l3
ve2ll
Jellih
ie227
Ue2l3
vel?l
Uac2h
u.d?_z
Ue2l3
Gec2l
C.232
Ged25
Ue g9
UedT5
JeaHb
tasul
Ueba]
ueTUR
0,808
Vvebad9

uedol
Jellda
yedin

Oeinn

T-POg

mg/1

0.189
U.201
D.215
§.226
0.228
0.230
Ue23dd
0.252
0.246
0.235
0.250
D.252
0.251
0.123
0.320
0.260
U.25%8
$.269
0.267
0.254
0.263
0.269
0.264
U.254
0.257
0.277
0.271
Vell3
U.798
0.557
U.976
U.656
0.753
U.855
0.781
0.270
D.425
.303
U.399
0e.249

€-39

5102
mg/1

1
.

N X LE~NILEWNN=NWLIO= =W~ OO0 H =~

s % & & % 4 » 2

NTHPWPAWLULWDWWWWRWWWHEFTFTOCOIRTE® NN SIS

[ ] L] L] L ] L ] . - L ] [ ] - - - - -» . * L] » - L ] -

FBS Fle N & 1 e S -
3-.-...
| o=~ O

Na
mg/1

19.16
ie.92
16.29
i6.76
17.71
17.86

22.0Y
25,33
18.18
2l.16
13.14

mg/1

5.51
4479
Ga4?
Gess3
3.33
4.‘%1

0.40
0.19
.23
0.18
Daln




APPENDIX C-3 (Continued)

Date Time Ca Mg 1 SO Alk
Mo/Day/Yr Hour/Min mg/1 mg/1 mg/1 mg/} meqg/1
Yslk/TS 12V0. 25.3 l1s.8 0.36
9/l6/75 18006 . 2445 25.1 Detb
GriasTh 2a4diie el 2l.1 0«3
Ywr/17/775 1202, 27.0 22 o4 0.53
917775 2400, G4 .2 22 ot O.28
/18775 600, . 31.2 2641 0e51
9rslg/i5 1200 39,8 216 U.30
I/ 1urs75 18Uv. 39.2 214 0.33
9/15/7‘3 240“- 3”.0 23'9 0.(‘)‘0
S/19/75 Y N 36.6 0.4 051
9/ 9s 75 1200, : 0.2 294 O,»2
9/lus75 loGide 30.0 20.1 OBt}
1u/28/75 164G, _ . 37.4 5.0 1.03
11/10/75 12639, ' 29.4 5.0 0.71
ils719/75 180¢. : 25.8 S.0 0.60
11/13/75 2400, 26.0 5.l 0.59
11711775 G0 - 5.0 S.0 Detnl

11/11,75 180U 25.2 5.0 0.61
11711775 2auil. 25.8 Del 0.65
117127175 613l . : 2640 B0 0066
1ir712775 1204, 26.0 S. 0 0.6B
11si2/7o 1800, 26.0 : Sel Us70
tlrs12775 244U e 27 +6 .0 0.73
LY 13775 1204, 27.0 Sl 0.73
ilr7ivr?s 1134, 32.7 Sl 0.91
6/ 3776 LT 97 Ze32 32.8 YJ.8 0.71
orlisie 1845, 16.94 4.9] 2849 ‘Beb 0.71
b/ ile/T6 1500, 17.62 - 34.8 Ve79
6/15/776 1305. 19.26 40.6 Q.R3
6/1n/76 - 1135, 1821 4la0 - 077
6/1lT/76 1600. 1b.73 3]l.8 Q.14
o/lusTb 1239, 36.5 < 7 5.0 1.55
bre2ssit 1i35. 2lelB Dell 39,9 Ceds l1e001
T 2,76 23.29 S.85 41.7 745 1.23
Tr16/76 1330, 15.40 4434 30.5 7.6 0.90
Tre3sto 15.61 3.25 23 .4 Je3 Detrta

€-40




Date

Mo7Day/Yr

T/73 s16
s/ arsle
a/larie
S s 7"}
nelirlo
t.{/lh/?h
Y STV
nye srin

“/eisfe

/s 5/76
+/1:/70
/17710
wislas 16
Luz ars78
Lo/ wel6
111/[1/70
lu/lisrie
1iars1 3776
1v/lars70

Time
Hour/Min.

Filoe
11\..‘{!.

131, <«

160y,
1‘44‘3-

1212,

Fh5,
l'.-“l')c
lias,
blas,

i ]]‘ii',‘.

1336,
1w
149,
levda
15449,
J.C‘j\ -
43
Fhn,
Fal,

APPENDIX C-3 (Continued)

NO
mg71
velllU
Uedlb
Jeldla
Ual@7
beUl7
Jelh
Velu
dalido
sU13
Jedu?
Jelluh
uelidy
JelUll]
Uel13
daille
Cell 3
Uatrl 3
S-Ulq
Jeui?d

NO
mg71

V.09
b.u0y
Ge 004

Ja.009-

Ualill
valll)
Vet 10
Ue010
0.012
0‘009
U7
b.bub
0.005
U.006
0.005
VaDUs
0.004
Ue0US
C.00a

C-41

NO
mg7 1

DeG04
0.007
QaliUa

OG0B
0.014
000‘3‘0
Yol

Vel 0%

Uatil3
0.00‘*
U.008
De00Y
UeUY
OeCU9
0.0uY
baGus

NH
o/

O0.0n
Oeliu
0.ul
0.G3
V.03
Q.02
0.01
0.01
0.91
0.01
U.Ul
0.02
0.l
O.04
0.01
V.l0
0.01
.05

G.ua
0.3

TKN
mg/1

2402
lesé
1-32
le43
les?2
1a31
1.32
1.40
lealy
l.28
laagQ
l.15
2.50
2490
les9
1.&:‘0
l.6u




APPENDIX C-3 (Continued)
Date Time 0-PO T-PO, 51031 Na K
|
|
|
|

Mo/Day/Yr . Hour/Min. mg/1 mg/1 mg mg/1 mg/1
i/a /fh lllD- Uol?ﬁ U.Eﬁa Qb? 130?5 1-13
8/ GL/To 110, Jel3H Uelso 4.5, 10,39 Oemy
AV VAN 131-. velel Jalbv L 40 .78 1.20
3/16/76 iouie a3 vea s 4,9 Y.43 3.75
#elTsh lags, a2 d C.h67 5.5 10.a] LIV
‘HskRs TG 1210, u.?lb 0a754 Se9 11.71 bo Y
HAlwsTr Phn, Jabu? Vehd 6ot 1.03 S.ou
v/l laas, Jel36 Cacob 4.3 71.57 lea8
8/27/76 - llas, el 3G 0.301 6.1 11.47 1.62
4/ 3/ 00 lis—, den i UedZ{ Ber 1246 lany
3/ 06 113, weli? Je2Y6 446 1ll.24 laog9
2/17/76 133, . Lelab G212 _ lo.1l4 laln
AS2a sk 1i0u. Wael79 Ualla G444 1l.41 lomn
s /770 Loas, JedHI Vata i 5.5 becd 2. 7R
drs wrin Tl vel db Va3l £ ob 16.22 £euqy
luzi177m _ [y, Chelu? Cac sy 5.3 lo,38 3.15
lurlerin S T Jalon UalUa 5.2 17.49 Z2e=R
Liislasin 23, Jeluyw U.l89 5.0 17.81 et
islarsrs Ya, GeldaH Gel9U 4,7 17.48 2.72
lurzisrsin G, Jalau JelHb 4.7

17.28 2.5A8

C-42




APPENDIX C-3 (Continued)

Date Time 0-P04 T-POg Si02 Na K
Mo/Day/Yr Hour/MIn, mg/1 mg/1 mg/1 mg/1  mg/l
?/3'/?6 lll")n ID.P.U 4003 12‘406 bob 0.73
¥4 O/?h lld'-'- i“a.17 3045 2“04 : De& ) 0070 a
f"/lh/?b lDU‘]. 11-'5? 2.95 19,9 b-U 0.':19
/177176 T4aga, li.oa 2e82 33.7 E V.62
;5/1{")/?("1 lﬂluc 1005? 3.20 23-8 506 0-48
’3/1‘:’/70 Yhh, llod? 3041 25-0 ) 0052
VAR Liaus, BelH 2es16 laoy < Sed 012
ss2i/16 : 1la-, 1lebl 2e95 2l .2 fat Ot
9/ /76 11as, I19.66 3.73 2a.7 Beo 0.97
/1o 76 113\1. lz.77 J.Zd 20e3 11.‘6 0.6"
/Y776 1330, 13.97 2eltH 4.9 < S.0 U552
dr2as18 11un. lasoy 2.83 18.1 BaeY 0.sh

167 Ls76 1045, 11.33 2e82 23.4 < Del 0.53
Lidsr w7l 1ei. i5.94 3,42 3%.6 <« S.0 0.91
Yarzli/zie 1bas, 18.372 3.81 33.8 Sel 0.74
luslgsio 1234, 16,26 3.38 31.6 Sel Gan3
lustsrie 3. ib.78 3.72 3640 Sel 0.69
10/1-}/70 Pl , 17-37 3.00 33-0 < bou 0-‘94
li/sla/s76 ' Y4, 16449 3.56 36,8 fe3 0.R2
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APPENDIX C. LABORATORY RESULTS FOR SAMPLING DATES
4. LAMBS ISLAND BRIDGE STATION

Date Time NOx NO2 NO3 NH4 TKN
Mo/Day/Yr Hour /Min. mg/1 mg/1 mg/ 1 mg/1 mg/ 1
T/2a4rs14q 1545, velddH U004 D024 .01 0.34
/25774 905, UeilY Ua.0Ub U013 O0.04 leab
Tr2arsta ligan, Deu37 VU6 etz ? 0.04 l.26
v/lins b luad. JeGll JaO0a Q07 Je03
LS VarEn 14, . Vel 0.LVa Calua 0.03
S los e 160w, LelBY Ua.004 Jelisl 0.00
J/1b/74 22Ul vell? V.004 0.004 0.04
S TANPAL, Zuda Ged0Y 0.004 Ueub5 0.03
GLLPs 4 BUlie Vel 0 VelUUs Jd.uub .02
/LT T4 ivon. Uei8 UV.olia 0.004 v.02
9/17/?4 2:}0*'- L JalDus 0-00‘4 0001
S T/ Ta 2aiil, UadU9 D.004 - 04005 0.03
VS VAN 4UG . Uelilts G0V 0.010 0.0¢
d/1H N BUY JeiduY e DUG D.005 .02
Lasl7s74 a2, '
lu/z17s7u o lwZu, VelUlh U004 D.01e2 0.,G3 l.26
Ll/ Sr7fa 16u0,. IR T c.0u8 0.046 0.03 latl
11/ S/« Ibula. GCad07 O.uln Vel . .03 1.15
1}/ ufl/_?'* BIUU. U-Ulﬁ 0.0“5 0.008 0-0’4 0-\“)
Pl msTe VRTINS Va7 G.0ud Jallys V.04 e}
11/ w/fa St Je U7 U.0ud Q.04 V.04 V.90
11/ &/Fa EXIIIR IR U.00# O.084 ¢.u5 . 1.03
L1/ wrsis 1260, HelU7 UeU0u - 0.004 0.02 1.1%
L1z RrAT4 1500 « velU37 0.008 0.029 0.02 0.26
i/ 677« isvd. VvelUUT 0.004 Qalus 0.01 - le18
11/ &a/s74 ol RTRIN UeO7 0.008 0.004 0.04 le19
11/ &/774 2400 Ua07 U008 0,004 V.05 . lelw
ilrs 7/7a Sule - va.U07 Velitl G004 004 1.21
LYr ¥r7ia SYIEHI Jevi? U.00H 0.004 0.07 1.15
L1y izla G300 e 007 C.0uB Ga0uy V.04 l.28
lisr 7774 18U, Vew03 0.00u J.,004 0.04 042
1t/ is1s 2, Hell03 G004 0.004 0,01 1ou7
1]/ 6/74 DUL » a3 U.Gua 0.004 0.01 115
11/ w/74 d2uiu. UeliU3 o004 0.004 0,01 1otia
2/, /77a loan, Gel15 G006 2.011 .02 Ueal
Ly w/75 laas, Jeul3 D.Vus G.0U9 0.0% 0.63
2/ nsTY 124, LeU]3 U.Guvy J.004 0.04 d.04
37 wr15 1222, GCella 0.904 0.020 0.02 Ue70
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Date

Mo/Day/Yr

Tr7earsia
T/25/74
fressia
/i Th
drle/74
E R VAL
e ta
/LT /TG
2/17s74
LTSS
Y/ /171774
Frl1/74
S/ asr s
F/13774
lors1ts14
losit/74
11lrs Ss774
11/ Y/774
117 Hrla
117 5774
117 /74
11/ &/74
11/ 674
117 ars4
11/ s/74
117 o/74
117 6714
11/ os74
ilrs 7774
117 7774
117 1774
L17 7774
117 T/74
11/ #7174
11/ s/l
Vir s/la
12/ ur774
s w775
27 o/is
3/ s 0o

Time
Hour/Min

1545,
¥5h5,
1145,

].‘-+UU.

180G.
2200,
200
boljo
1000 .
2upi,
2404,
400,
80U
1420,
1600,
2100.
2400,
300.
e00.
gOU.
leatia
1500 .
180y,
JUU -
600 .
00 .
180¢C.
2ai{l.
bUJ [
lz2u¢.
l‘+3J .
loas.
ldas.
1240.
1220,

APPENDIX C-4 (Continued)

0-P0g
mg/1

Vetrl3
JeSu4
CebZ28
Vel lh
Uelas
JedBAR
Outr7?
G399
Uel D
0462
Ue20
VebB4
0.383
Je39R

Vel lU
G104
D096
0.097
d.092
0 .085
J.G89
VelG2
GelD5S
Ue087
U.089
Uall99
T TN
Jell94
Ge0934
U.105
VUeDGC
J.0RB7
Vo093
D084
el ?
Ual29
UeD36
Ja039
Deuls

T-P04
mg/1

0.490
0.690
0,690
Jet496
0.576
0.584
0.576
D499
U.509
0.596
0.688
0D.732
U.a482
D90

0.122

0.101
0.108

0.104

G.109
0.104

0.101

Ll.103
¢.083
G047

O.uve2.

U035
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' $102
ma/1

joulRe JIRU L IR I ol P RN VIR I Y |
" & 8t % 8 s 8w *
SO NN O N

L L] L - - L] * L] L] ] - L] [ - a » » [ ] . L ] L

M) e P e e e e b e et e e e et b et et e et et e et el Y
CIrINNOC TP ANANTWLOWWUWUNWNWTFLWSEECTW

Na

9,00

mg/1

K
mg/1

3.40

1.70

1.20
lL.non

De930

la20
1.30
ledi
1.10
1430
1.10
1,30
l1.20
1.20
1.20
1.30
1.¢0
1.20
1.10
1410
lagU




APPENDIX C-4 (Continued)

Date Time Ca Mg - Cl S04 Alk

Mo/Day/Yr Hour/Min. mg/1 mg/1 mg/1 mg/] meq/1
1724774 1544, Yeal 2ot 26.13
Tr725714 ) 955, 27 .8
T1r725/74 llay, 1R .4
QrinsTa tvao, 1K,.1
IlesTa 1400, 17.3
I/ sl 1300, le.l
Fs1a/T4 2200 a 1/.7
LT rTG 20, S P
QLT T SUG. 19.1
GA1LT/ A 100G ‘ : 20.1
AN AL 2004 o . 2.9
Y/1i/Ts 2400 , 17.9
Il te 41t T 2l.1
EYR VAL BOG. 21.5
Yusltrsia 1425,
Yosl7rs74 1a2i. lued0 Ceit{ 16.4 V.50
iz s/774 1600 . 2P 2.0 UeH5
lizs o774 18{iu. 12450 280 " 17.6 S0 V.76
1Ly =774 2iuv. 12.90 Z24T0 18.5 o0 0.76
11/ 6/ i4 3¢ . 14.20 300 17.6° Se0 Des(
i1/ 6/14 90 . 10.00 2.20 14.5 5.0 Deta?
jl/ 6/?(4 12\)(. 16.10 2.50 ].H.S b.O 0."45
Ya/s os/74 0 1500, l12.50 280 18,5 Se0 0.45
l1/s 6r71fa | SR 1290 Zat0 C18.5 Se0 0.a5
iz ars7s 21lu. 12.90 2670 17.6 el 045
11/ b6/ ia 2adla 12.90 2e60 1R.5 560 0.39
117 7714 3l 1dedy 2.30 18.5 Dal 0.71
117 7774 Gl 13.80 <80 18.5 Se0 0.71
Vrrs 7774 Y00 . 13.580 2.80 17.6 5.0 0.71
llrs 7774 180y Be50 2elv 33.7 2.0 Oar/R
11rs 7/74 2400 . Oe 0 . 1) 30.6 5.0 V.37
ll/ Mf?‘* . b\JU- ti.")l) 2.70 29.3 b.U 0-36
117 nr/ia 125 YelU 2e9 26,7 5.0 Qa2
117 vria lade, a6 e 30 38,4 90 De??
18/.1-"/?‘4 145, 135.3 ld-l Uolﬁ
L/ 9/77% laas. ' 93,4 225 U094
a7 v/l ical, EXa Z2i.U 1.11
10-3 1.'.’_-‘7

J7 =ri5 122, ‘ 77.1

C-46




Date

Mo/Day/Yr

ws HALTS
s/l o
/a0
r/2a/st5
b/rar215
areasTsS
bres/is
neeH/ TS
/253715
bren/ o
n/la/fD
6/en/T5
o/2r/ 1%
/200
i/ ls7 7%
Tregsis
tredrsio
T/23775
Tr7carslo
(725719
Pr2a4215
Fr2ssis
t7i2e/is
L7720 /1%
“r12r75
Pt
Gl it
TRV
Gsins75
4/1e/s15
SIS
SALF/TS
delTsTS
/17775
/1R800
wsbms T
EN ATV A
TR YA b=
VR T AL
TR TE -

Time

Hour/Min.

Y4 .
lb“fb-
1500,
loygt.
2ayites
Bdie
1200,
1300
Fade

Buye

d23u.

1800 .
2‘4{’“-
60J.
1a2.
Aaiie
badl.
2Uitl e
£yl
Oi‘jd'
14 e
B-.-U'-b.
dU'A}I
duv e
156,
133‘:).
11306,
12{}".’.
1835,
2"\)\-.
0,
lafju.
iBuide
24 e
ol <.
by
16ar:

LoTARY)

.
-
CHUl e
.
LUy«

APPENDIX C-4 (Continued)

NO
mg/}

Ue 00T

U0022
Je23
UelOL3
a2
velbt
VeurdY
vebal
Cdabd2
Galib2
Vet 37
VellZb
Vaeud?2?
velllR
JeUOo
val0s
LaUTH
Velila
VelUUG
Jallia
vellOa
vell®

L‘.Ula,)
ellus
JedUH

NO

mg;1
Vo004
v.006
0.007
0.017
0.004
0.004
6.005
GalUD
0.005
U006
va006
0.009
U.01v
v.009
J.009
0.006
U.004
Ua.0006
V. 005
V004
U.u05
(VN TT L)
0.005
L. 008
v.006
J.LU0b6
t.005
0'005
U005
U.005
U005
v.005
Uaflus
u-UO‘#
0.000
UL 05
Uetill
U.010
Ja 006
velUS

C-47

NO3
mg/1

D.004

D.013
0.017
0.009
0.046
beb23

UelAS

U036
V.077
Q.07
G.029

Va0 .

0.01¢
U.013
0.004
0004
.73
0.0uh
V.04
UVela
CaDO4
U.[}D-’-&
Uella

veldub

NHa
mg/1

G.l0

u.02 .

Uadi
Ua01
0.01
0.01
0.01
J,05
0.07
0.07
U.Ol
.01
V.05
0.02
0.01
0.09
V.02
0.03
0.04
V.03
0.01
0.01
.02
0.02
0.03
0a.01
0.01
V.02
0.03
0.01
ba01
U-U"ﬁ
0.11
.03
0.0l
Oelb
0.0%
.06
0.10
Ueid

TKN
mg/1

Garl
1.71
1.78
lap2
l.21
le2b
1e19
1.39
1.35
1.32
1.36
1.34
1.57
la7
1.23
l.69
letds
1.37
lel6
1.20
1.36
1.37
1«32
1.39
.02
1.23
1.19
lelb
1417
lap?
lealw
l.721
1417
1.23
lel#
1.734

1.‘:\"-.'&



'APPENDIX C-4 (Continued)

Date Time 0-PQ T-POy Si02 Na K

Mo/Day/Yr Hour/Min. mg/? mg/1 mg/1 mg/1 - mg/1
47 Hs75%9 Y3, Je1] J.uSl Dot

b/Llusfs 1544, VelUU U.l81 4.1 33.60 330
brlasT5 I XVEVI vellé Ueld7 3.9 33.10 3.5¢
b/esw/ 75 16800 . vel 70 U2y bo?f 10.60 1.3y
8/2a/ThH 240G, UelHb 0.273 4,5 10.40 2ei20)
b/2o/ 1> BUde  Gel90 Velo7 b4.6h 10.90 1.80
0/25/7% 1200. Deln? Uel7l G.6 10.60 1.90
b/25/15 18006 . Veln3 Ua.cTl 46 16.20 200
or25/ 7% Pauy velUB GC.279 4.6 v,20 C2e00
b/ab/?'{) 000 ve230 Ue?96 G o9 Y.60 2-‘?0
6/257 i 1204 el (VI TV IS 5.5 10.00 2ot l
/ensTs 1800, JeliUH U.317 5.9 10.5%0 2.30
6/26/75 2400, UelbV ¢.373 Y- 13.10 2.70
/2715 RN Ja232 U375 6.5 12.10 i
/157715 lagds. Ledl9 U.299 T4

7/22/?5 E‘IUU. U-dlZ 0-303 7.6 12-79 2-(4‘4
Tr23715 latu, VelUB u.2i?7 8.0 - 14,55 a2
Tr723/7% 2. Vel?Z® V.2HhY 9.0 17.59 1.99
Trearsrils a1 R Vel22 a2yl el 14.71 2425
T/72a/19 B{ vell7 el 7.9 14.39 2.23
tr2as7o 1430, Ceclu Ue2BY T e 14.23 2e12
{729/15 200 . LeldP? J.297 7.9 14.07 2.14
Tre6rs15 - 20 Jel22( 0,292 Ty 14 .55 .12
Tr726/79 G Jallli D295 8.0 14.71 2.12
w/lz2/75 15U Vei9V7 ezl Te2
Br/lasih 133¢. Js199 0.19Y9 5.2
S/L1/75 1i3u. - gei6l Ua207 3.8
rlesls leyit, Jel37 Velb? 443

$/1lu/15 180U Vel 3z Galb7 443

216779 PUiuia delew t.168 4.5
‘3/.{7/75 00{10 u-.lc‘B Ualbb 4'7
GLYT/ATS 1200 vel 20 UeibD ag
Y10/ 18{(ide. dellf Ualol 4o
IA NS 24, vel09 Del62 5.4
/1870 ol veluw Uelb0 5.3
918775 1200 Jell9 Uelbt 5.3
Y/1R/T5 1860, Cel?h UeltY 5 e
G187 Faiy)e ’ LGele? Uel77 Cele

S/lers7o U e Uellw Uelobl 5.3

Y1970 129G, vel’ D.l61 52
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APPENDIX C-4 (Continued)

Date Time Ca Mg C1 S04 Alk
Mo/Day/Yr Hour/Min.  mg/1 mg/1 mg/1 mg/1 meq/1
4/ ~/FTD 93 . 103.3 1o2.9 0.86
n/hAsfs 124%, 19,80 5,60 6544 fe9 0.99
o/lus o 1y 22 a4 21.3 Yol l.04
r‘/f‘-d—/?b IDC’J- d-lU I-bU 16.7 ) bog . 0--'17
GACwsr 15 i e 7410 170 16.9 Ot Uel4
b/fD/?'ﬁ) B e 7050 lcgu 16.9 beb 0.40
O/E")/’b .i.fJx,a TeaU 1¢90 1605 beb 00“3
0/85/?5 10 el d.U(.' 1703 [+ 3 0-42
n/2uris Suitiia Taal 1.90 15,7 Lol Osal
h/dt‘!/f’D OU:. 5-10 E.IU lﬁ.3 Ded 0-41
B/eRsTS L2ut 11.70 2430 201 .5 b s34
r::/c'b/fb l(lj'b. lOGdO 2-40 18.1 509 0041
D/ 2015 EHit g ieeit 3.00 27.7 Y.l 050
et/ olue 1i.70 2.80 2045 bel 0.50
{7in/ib Lad e 274 Bel VUebrds
(727715 LS 19429 3,73 3.8 - fab Vel
723712 Tauy . 15.¢2Y 3.86 29.1 Delt 0.63
T/723/7 10 20l 14461 3497 A5.0 6.l 0.548
PPN 2Jua 18419 44,15 a5.4 | 0«58
7/24/715 BLL 1597 3.9 2945 baelt 0.59
fr7earsfo 1494 15.63 4 400 £9.2 e D6
lr2=/715 L0 16431 3,99 29 .4 1.6 0.60
1/72n/15 €Vl 15.29 3.96 2R.7 1.6 U.59
{/720/15 HOC l6.14 3,93 £29.2 0.9 0e.65
’A)/J,K/?D ) 1ouila 1A.7 Dt 056
EVETIVE b 133 . 17.1 S0 U730
4 /1170 113, 276 . 0.59
-‘4/].'1/7'.3 12\_“.‘. 32¢0 1503 0-69
+/les (0 10, . 2549 laots . W70
"’/l"J/r'D E4U e 2“.7 065
"’/l?/f'.‘) ol e . 87.0 lﬂod 0-68
/L EsED leo, 3l.0 loasl 0e559
2/ v AT Tmtic, 2T 0a 29l .74
4/ /T Uy bhe et 176 0.]10
"'/1"./7") 0Ja ’ 8505 24.9 0-76
ST A icut . 2hals Io.8 0.79
s s 13, 30.0 1.t 074
EXS VA & EHU 2440 lo.l QR0
35 LasT5 DUl . 2944 cl.4 0.70
s lws 0 ledde. 280 Z2iel V.74
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Date
Mo/Day/Yr

luzlasts
bvslssio
ivslars79
10/harsio
10714775
1o/larsts
luslasio
lusissis
Vuszlsrsio
Lu/sls/75%
LO/15775
laslersin
lurslersis
Luséensis
Lisler75
o/ Ls16
c/L1776
6sla/sie

6/las 16

nsles70
LCYS WL
B/lAsl6
n/rs/1e
Tr7 2716
77 9776
T/16/106
1/2377¢6
/35776
3/ w/lée
H/13/776
CYS VAL
g7/ 06
nrlHsie
s/les 10
a/2usit
w27/ 76
4/ 3776
/L Gs760
S/LT/TE
/24776

Time
Hqur[Min.

1z )i,
1Agy .
Phadl,
O-‘}L.
lzut,
4
b\JL’.
IZGU-
1800,
AUuya
00\:"0
2. .
163¢.
s,

154,
120,
1110,
b LI
leui,.
1133.

143,
tayy,

lig>,.
1}3F'.
1345,
1545,
lazs,.
1155,
litn.
1015,
1115
lllllo
il
1add.
111-3(;'.

APPENDIX C-4 (Continued)

Ny
mg/1

UslUd
u.Ul‘B
LeluY
Ved 05
JellUs
Gel04
Vel(4
veUU4G
U-UOQ
veduS
vsUla
eltbH
Jeullb
vel4
vettl7
UelUn
delZ1]
b1y
vel2U

Lalted
a3
valb]
Veii 1Y
deU3R
Celasa
U.U.32
Ued IS
el
velle
vel2l
b.Ult’
GeCUll
veU3An
FELA S
veldib
Jawih
Vedud

NO»
mg/1

0.004
UeQCa
U.00a
U.0ida
Deliva
0.004
0.004
V.004
0.004
D.004
J.0U5
U,006
0.004
U.005%
O.0us
U.ul0b
Q.007
U.0U8
. 00%
G.01u
Q.00%
G.Q09
.00
0.008
Ua 007
0.007
Uedus
0.0U5
Ueliln
U.006
U.008
G.007
U010
0.00H
U006
U.006
Ue.0UB
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NO3
mg/1

De004
Dol
o1l
G005
0004
0.004
U.004
D004
U034
Je 0%
0.004
0.004
0.059
0.004
0.004
G.009

0.014
ve.012
0.0i2

C.015
0.022
0.052
0.010
0.032
0.136
v.007
0.05
0.031
0.009

Va004

D014
U.011
OG04
0.023
0.011

V.22

NHa

mg/1
0.04
.09
0.04
0.03
0.03
0.06
0.08
0.09
0.07
0.05
U.08
0.03
0.08
0.01
0,01
¢.09
0.02

0.04

0,05
0.06
Oaa7

0.03

0.03

0.13

0.13
0.02
0.01
0.02
0.10
0.12
V.03
0.01
0.01
0.01
0.0¢
0.01
0.01
V.01
0.13
0.01

TKN
mg/1

0.97
0.96

- Qeup

Gevw?
0.95
0.90
0!95
G.us
D.96
0.95
0.95
l.03

la01
0.46

Ueys
Le?27
1.33
1.31
135
l.72
l.52
1.52
1,15
l1.729
1.23
1.38
levt
1430
0.98
Le12
1.¢3
1.723
l.21
1.27
1.21
lets
1.13
le11




Date

Mo/Day/Yr

losl3275
fuslasio
Los13s75
luzlazits
o/slasis
iuslarzsins
lusZlazis
lusiss7%
10715275
luslsrsio
Lu/sls/77%
10/1n/75%
luzlersis
Lus26a71%
Vi1/burin
o/ 3770
6/lr/76
AlLlas T
B/lws76
a/in/T6
/47776
orlasth
o/éasib
7 2776
T7 94/70
7716776
Tr23/76
1/34/76
B/ 6/16
n/ls/76
H/1e/70
asltste
Hw/lmnsTb
/714776
ws2Ls 16
Rs27776
4/ 3716
$s15/7176
Al st
N F W)

Time
Hour/Min.

1290,
2490

600.
1200
1860,
2400«

600
120G,
18049,
24y

oUU.
120ue.
1030,
11500

ljjﬂc
1500
1250,
111v.

S4G,
1200,
115&-

143G,
14ud.

1645,
1u3die
1344,
1545,
lazo,.
1155}.
130%.
lula.
1113-
li.li.'o
1ilve.
lalive

1G30.

APPENDIX C-4 {(Continued)

mg/

Ueling

uebld¥
JalTY
.33
(TP, )
JeUB5
Va7
VelH9
Uell92
Gael]
Uelu3
el
UelO4
veUBT
Gela 0
vel34a
v.2067
5.301
Va290
veldb
Leldb5

U229
D.168
UelaY
Geli?w
val30

,0-102

Reid7
velbl
0e215
velQl
Pell
Velh?
Jeltal
vebl
ed37
Uel?7

0-P0
i

T-PO
mg/1?

te126

0.121
0.117
v.320
0.118
0.309
Ge.124
Uelal
0.126
0.150
D140

U.156

0.la8

0.099

V.064
U.310
0.303
0.365
0.361
0.342
0.331
0.322
0.266
V.2886
v.213
0.291
0.239
0,230
0.197
D.218
Val92
0259
V.237
B.a79
v.327
0.220
UI277
Ue376
0.220
(.254

C-51

w oW W W W W
« 5" 8 6 2 o e
O~~~ X L

S102
mg/1

3.9

F N
L I ] L]
~ L L

POV E PSP LOUNEDEPWDOON
2 8 8 4 % 6 8 4 % 8 e ¥ S + 0

SN~ ORI OND O XML~ W

&=
"
N

Na
ma/1

18,11

S.27
6.84
Beas
Ta63
b,.58

Be26
11.99
B.16
17.77

11.86

11.20
11.52
8.62
7'97
B.78
8,94
9.59
H.63
11.47
12.62
10.75
10,623
11.70

K
mg/1

4.23
2.409
3.10
3.04
5.11
ZeB4

0.32
0.20
0.25
0.21
0.21
255
1eR6
203
2e19
2.58
2+60
229
273
1445
1.90
2449
2e13
2.02




Date

Mo/Day/Yr

1us713/775
13/13/775%
los13/75
LO/1ars75
Li/luz75
1071ars15
1uslaysis
los1lss75
Lursls275
10/15/,75
1G6/1%/75
10416775
lislasTs
1Lo/20775
11/19/75
&7 3/76
6/l1/76
6r/14s76
e/lu/s76
6/1as7b
b/LT/TH
&/14770
h/E5/ 16
T/ 2770
T7 9/776
T/las1b
7723770
7340770
A7 n/iH
3713776
B/1i6/75
R/1T7776
Aflnsl6
“slas16
ns/2Lu/T6
3/eTrT6
9/ 3716
SV S R
/Y T/ 70

Y/ 24/16

Time
Hour/Min.

1206¢ .
180U
A4l
600
1204¢.
180u.
CHGle
olu.
l2gy.
180u.
2400 o
GUG .
12006
l163u.
1150,

1336,

150G«
156
1liu.
Yhy e
1200
11%¢.

la3y.
14046«

1244,
1¢335.
1349,
1545,
1425,
1157 .
1006w,
l:l?-
11lio.
11li.
1117
1400,

1v30.

APPENDIX C-4 (Continued)

Ca Mg

mg/1 mg/1
18.14 G.l8
8435 l.87
10.50
11.39
11.75
11.34 2.05
13.65 2.83
Y.38 2.19
1750 3.08
L2 a4 G 2efl
12.13 2.83
13.0H 3.20
10.90 1.94
1090 2ely
Y.H0 2«36
10.25 2ol
10.25 2ol
Sed] 2433
11.51 2452
lzalu 275
987 2e26
i1l1.20 2a32
14.16 2470

C-52

a1
mg/1

9.8
25.7
25.7
2545
25,1
25.1
25,3
27.2
26.1
25‘1
25.7

25.7

25.7
2R.6
25.1
29.8
1.3
21.7
18,3
19.5
25.0
15.6
14.4
22a1
20'9
2249
24,2
22.0
26.6
16,9
16.3
16.9
20.8
].?‘l'o"J
16.7
2l o4
25.1

22.7

224+

30.0

A

SOy

mg/1

b.o
5.0
Se0
9.0
He0
Se0
S0
He0
Se0
5.0
S50

-]

9.0
D.0
el
{ ot
“el

5.0
5.9

’ b-O

Setd
10.5
b5
Yal
Deit
10.4
Se0
79
beY
10.9
Ha0
bel
10.5
SeY
560
6.4

Alk.
meq/ ]

0.76
0.”8
0.73
0.722
0.26
0.34
0.31
Dats2
0.56
0.56
Q.67
0.64
0.68
0.57
6.59
G.64
0.276
0.49
0«55
0.44
.46
0.90
0.56
O.67
0.37
0.61
0.56
Vet
0.57
0037
Q.48
0.0
0.49
0.i6
0.21
Ueh(
.69
0.53
V.62
0.58




APPENDIX C-4 {Continued)

Date Time 0-P0 T-PO Si0 " Na K
Mo/Day/¥r  Hour/Min.  mg/1 mg/ mg/% mg/1 mg/1
luys #s76 113G < UeU04 D004 < OQ.0U4 0.01 290
16711776 1515, GeU1O U.004 - 0.006 0.01 2.41
lurlersie 120U Ue0UBH < V004 < 0.004 < 0.01 3.27
13s13/776 130C. Ue004 < 0.004 < 0.004 < 0.01 2ot
16/14rs70 1000 GeV06 < VU.004 < (.004 V.02 279

< 0,004 < 0.0U4 0.03 leal

lusls/ 70 Y3, 0005

C-53




APPENDIX C-4 (Continued)

Date © Time 0-P04 T-P04 5102 Na K

Mo/Day/Yr Hour/Min. mg/1 mg/1 mg/1 mg/1 mg/ 1
Lis 1776 1Ul5. el 3l R.265 4,0 4446 .05
1ur Az76 1135, veldl U.184 4a1 13.04 2.87
13711776 1515, je126 0.159 4.0 12.24 2.75
Yarlesie 12u0, vel0O 0,143 4,1 13,67 2.98
luos13s76 1400 . Jalihl U.126 4,0 14,63 3.05
10/71as76 16560 beldH O.1lus 3.6 13.25 2.87
1315776 93, Jau76 0el0u 3.3 14,26 3.24

C-54




APPENDIX C-4 {Continued)

Date Time Ca Mg c1 S0 Alk
Mo/Day/Yr Hour/Min. mg/1 mg/1 mg/1 mg/1 meq/1

1o/ Lrs76 131> 1i.02 2473 23.:8 < 9.0 0.54
1u/s B/7TH 1i35. 12.77 2el8 29.72 < Sel 0.79
10/711/7¢€ 1515. 11.97 287 5.1 Hel 0.63
Idsiz/770 1206 . 12.77 2«99 5.7 Sael 0.69
lusidrie 1800. il.97 3.17 27.9 « 9l De60
9 e i) 0069

Luslasie Y31 L4483 281 30.9 <«

C-55



Date

Mo/Day/Yr

1D/177 74
1011774
6/1es15
6/19/75
h/2arsth

/24715

/2% /15
6/25/ 715
bress s

6/2%/15

o/2n/5%
a/en/15
6/26/75
o/ee/1o
6&/2T/79

6/c7/75

Trs21715
1721775
Tr22/7715
Tr22/ 72
Tr/22715
1722475
1rs2371%
1/24/65
Tr2s7105
1723715

7724715

tTr2urT5
T/24/15
w/ins 1o
Y/ln/s/Th
G/ TH
4/ T/
A/ TS
/17715
Y/LT/TS
S TAL YA
v/ 1lhsT5
VALY A
S/ 1A 00

APPENDIX C.
5.

Time
Hour/Min.

Isl..
isla.
l'+U='.J'.
113'J.
189,
P TS FEI

AIal.
lzoo.
130,
it e

DUl e

120*'0

1524,
2aliya

1200
1“01‘&'
2"..0“-:‘.
Zlue
FERIVIN
lawl,
2UD0,
2lve
ld(."'ja
L4ue
ALOC
LY R
Bl
1"?‘..“.)-
1il2uiie
lf“JL}o
g4y,
D\.}_“v'-
teuda
1buga
2400,
CU e
12uG
l"j'\)::ic
2471 .

LABORATORY RESULTS FOR SAMPLING DATES

EAGLE ISLAND BRIDGE STATION

NO
mg?l

Lezo?

JelLUB

’ Jl- U+8

vellUS
Cavld
UeVUUH

Jeul?
\J.UUB

Veub7
JeoY

el 7~

‘J¢.313
Jelllo
VellY
el
JelUll
vedh

u.d?h_

U.Ud?
Vel 2l
usdl9
Gall2e
L'.U22

NO2
mg/1

Uella
000«
0.00‘4
Q004
UaUOa
U-OO‘#
0.004
U.00a
0.004
0,004
U.004
U004
C.ul4s
0.00‘4
004
G.U04
g.007
faU0G
V005
{i,004
U.005
G.Ule
QUL
U.006
G000
J.0086
Veuly9
Uavi6
J.00H8
V.008
UVeOul
o0y
U.uUs
0«05
U7
Jv.007
0.008
a0V

C-56

NO3
mg/1

le248

VeD0&

0.041
0.004

- 0.009
0004

0.011

V008
0e.061
0.063
0.008
04307
0.006
Uetill
0.007
Vo004
V.81

. 0.018

t.022
0.013

0.012

V.018
0.013

NH4
mg/1

D16
0.01
0.21
0.03
0.01
0'01
0.07
001
0.13
0.01
0.01
0.01
0.01
0,01
0.01
0,01
0.01
0.01
0,02
0,02
0.08
0,06
0,09
0.01
0.0"
0,02
0.02
0402
U.05
0.07
0.07
0.06
0.09
0.07
0.06
0.05
0.05
0.04
0.04

TKN
mg/1

2e2B
l.56
160
0.97
1.04
1.25
l.21
0.97
le72
l.04
1.09
130
lel6
1.09
l.25
137
1'3?
l.46
1.47
lea®
1.37
1.37
1.31
1+59
1.43
1.28
le.a7
l.4d)
1.53
175
1.58
].-('\9
170
1.0
l.r1
1.52
1.57
157
l1.78




Date

Mo/Day/Yr

1917774
Tuszl1s74
S/18/775
osiws 1o
/24775
S/2a4/1S
b/25/75
6/25/75

H/25/15

bressTh
nLZ28 /TS
wrAEeHs TS
B0 T
DrEns TS
nrETTS
brsets s
Traisis
f/21715
/22775
7280715
1722775
Tr22775
T7253/7%o
72775
/23715
Tre s/ 15
1 /P47T5
(7207705
Tr2usT5
I NS
S tasls
SV E L)
Wfl?/TS
RN I A
HAVTATS
e W bt
EP R Vo
EV W A
LV RV
S L RN

Time
Hour/Min.

191 ..
lle-
1400,
113u,
louvy.
Pl
GuL.
l&Uﬂ.
1dui.
CH4U05G.
olC.
lcuiy.
lhﬂu-
AhU.

lajﬂn
lauia
210 .
20l
S0
IS TN
Blﬁﬁc
2l
a0
1407,
PSR VEEIN
EOU-
hiG.
T#uy,.
b2da.
180y,
24U ie
OUL e
lediis
lhd?l
Faiiue
Ouie
J A VRVIN
lavy.
D,

APPENDIX C-5 (Continued)

0-P04
mg/1

Vel 2H
UellUn
d;ll%
Ve lH4
velul
JoZb“
VelZrRY
Vel3drf
0.231
Helup
Jeldir
Y a1
Jaelijl
velZlS
velt]
Jelu3
JeUl
Jelr93
velul
Vel
VeusS
velQo
velul
UelUY2
velug
Uelrd5
Veit]
veld97
Lelldl
00104
Uellb
el 73
VclﬁY
Velbdh
velOl
Jell7
U-llq
DeldH
Uelup

T-PQ
no/1

G057
U190
Ueldl
Ga257
Ueit 25
UeB61]
0.488
da.211
Ua.217
U.375
Ue39s
g.352
He.313
Ue3T7u
0,451
Vel6oO
Velba
U.ley
0203
U.lb59
Ual53
UelY?
0.210
b.212
0.21“
J,192
U.154
Jel79
UalT7l
Oa.154
J.203
U307
Va309
U.155
Vela7
Ualds
0.179
0.13)
UalaD

C-57

S10,

&

(CLRCAIRTL IRV L ST - S T I N
NV TR OO E T S WY

~N ~ -~
¢ s s

[ ] . - » [ ] - L] . L)

[CLIRS AR VIRV B <R

JE & POt~ ~d
L . -
- DL X~ L LN T WP

sl

Na
mg/1

8.50

22.30'

21.9v
5e5U
10,90
10.70
Eelu
8.60U
8400
.20
.60
B.9U
940
10.00
10,40
16.63
16,79

19,35

18,39
15,51
15.03
le,.15
16.63
15.51
17.43
17,59
13.91
13.75

mg/1

0.70
2.&0
2000
170
l.60
l1.70
2420
2.20
2e]0
250
2470
2.70
2.7
280
2.90
2elsfy
2.53
2e62
255

’ 2.4”

2438
2.51
2e55
2.51
2.10
2+03
2029
2alY




Date

Mo/Day/Yr

1aszhirix

lusb7/74

6Lz TS
o/las7%
6/2us1o
h/eas s
b6/25/15
&/25/75
/29 / 15
Oreasits
n/26/15
b/lnsl/l5
b/2R/T5
/26715
&/21/175
/21,15
7/21/715
f721715
Ar2es15
Tr22/75
fr7ez775
tr2z2715
17253779
V723775
1723775
1/23775
Tr724/715
Tr2a0/15
Tr72a77%
Y losTs
9/16s75
Y1615
B/YT/T5
FALT/TS
917275
917775
2/ us T
SAls/T5
EVA VAL
/Y8479

Time ‘
Hour/Min,

_151‘-_'0

1513,
iquv.
1130,
lBiY) .
2400 a
o TUNN I
IBEJJC
1300,
Pauit,
blin,
1205
1500,
d“ﬂ:)u

1204,
l‘-l'f)tr-
2\10'\.}-
200 e
8id.
L4 0.
FAVETIN
iU
lady,.
chidye
£U0a
(63 (RAN
1+JU.
1260,
180u.
2400
6ula
lzuv.
IBG0.
b\j\{.
lﬁUU-
15035,
2"‘0!‘,.

f

APPENDIX C-5 (Continued)

Ca

mg/1

5'60
Loeal
la.7u
LU.20

He90
ll-OU
12.40
12-00
12.7¢
14.10
L4 .50
14410
i4.10
15.50
16,20
18,02
i8.0¢2
c2l.78
20.75
l18.02
1734
18.19
20.98
1666
1597
1597
1D.a46
15.29

Mg
mg/1

190
Se80

2atl
2ot
2atsd)
2e70
2+60
2ebU
2eU
3.00
230
3.10
3.30
3,40

4.28

el
4,89

G,70
4.22

4,15
4,38
4.70
4,09
3,83
3.73
3.73
.04

C-58

C1
mg/1

13.8
472
41 .4
17.1
15.1
40.7
15.3
14,9
14,9
16.3
6.7
17.3
18.1
19.49

20.9 -

35.6
39.6

" 39.6
S 4l.u

36,2
33.8
37.7

43 .4

31.6
34,8
Ja,.5
31.8
63,7
33,4
2a.l
30.40
2443
90,3
s,z
59,3
2z2.7
23.1
23.9
2“.3

SO
mg/

o
L]

S, E NI XN~~~ OO0 0~~~ T T ~N

* 5 & & & 2 8 8 B 8 & B 8 F F B 8 B A" " & *

PO PPLCCPFOOCPROCOCCAOPESPLC R ~C W

—
L
L]

s

o
L=
-

1/.4
19.8
2b.9
224
23.6
1v.8
lv.8

Atk
meq/1

0.?0
0.29
G.91
0.50
¢.51
6.10
U.60
057
0ot
069
0.76
Ua71
0D.71
V.75
0 .85
0.78
0.79
1e024)
0.93
0.75
Ba72
075
0.76
0ernb
U'.ﬁO
De?
.69
Gs%51
0.51
0.76
.73
D.71
0.10
0.]8
Us10
0e51

Beud

1 AN
u.51




Date
Mo/Day/Yr

s/19/05
Gl
b/ls/ 16
b/lesTo
v/li/fo
nslasie
6/E25/716
t7 770
(7 9/16
friasie
frearslo
tr735710
~/ o/l6
/13776
n/lbs76
s/11/76
A5/ l=s76
saflws 70
Arz /10
/2T Tb

</ 3776

/15770
SVARVEL:
1/2u/lb

turs Lrsfo

fus <776
farslisie
1uslar 1t
iv/ilazit
Y oslasi6
L /15/76

APPENDIX C-5 (Continued)

Time
Hour/Min.

6BUU e
et a
IIC;!-
levie
luzse
13UUQ
1115,

lbl‘l'o
14-3;3.
113,
1adg
1407
l4is
e
L=
1220
44
1315
149
1.4
I V)
l1l1e°
fia=
1360
Fals
 ETERN
P31
Gy
| [
2o

» . . * »

NOy
mg/1

Vel l4
vedld
JaeU L7
TR L)
GellZ22
Jelnl
Jelld
Lellu?
vasdbl
eUUDB
GeudH
Valub
Gell6
UeGuo
GellUH
ueiul?
veUlu
Uetrd73
U.U13
Jetijh
Ueidl?
dedle
JeU30
Ul039
JQUUL)
Jaunl
valt 74
vala3
velBh
Lol
vel?

NO,
mg/1

V.007
5}0009
vel0bH
Va0
wa.008
velll
De0UY
Jalubs
V009
v.006
L.O0B
V007
beDUB
< 04004
0.405
LelUT
U.006
0.0U6

U.018

UaQO09
Je006
U.005
Ue.0Ub
Le0O7
Ualus
Je0U8
a7
U.008
FVEVE,)
Ve U7
Va.00%

€-59

A

NO3
mg/1

Cde007
OQedia
L Uebis

Geuls
Ue130

b.v29d

0.004
O.0us
Va.0u4
U'OUL)
J.0ub
v.087

CaGuy
0.006
UIOU?
V.24
Ueu32
Dedus
0.”‘.‘9
Goub7
Gel35
UalbY
0eith
0elGaH

NHg
mg/1

0.03
V.06
V.06
U'O“
0.11
Ua.04
Us00
0.13
Vel
Jell
0.01
V.13
g.06
V.06

.04

0.03
V.01
.06
C.04
0,03
Veud
OOUI
0,05

0,01

O.01
V.04
004
0«01
v,z
.03
Ua01

TEN
mg/1

1.55
le6l
1ot

L.4ad

lea?

0.70
1.73
le77
1.70
l.63
leta?
L.76
ledds
1.29
1.25
1.29
1.31
l.19
l.34
2.2
1.a1
| P
1.3
1.35

3.32
2.65
136
2.—13
2422
le71



Date
Mo/Day/Yr

GAls s
219,70
b/1ly776
bslasTo
VN W L.
n/1H TR
b/eHs T
Ty 2770
T/ 4ris
1710716
Treszsio
Trsr3./710
8/ A/706
213776
B8/16/76
Ms11/70
B/14770
As/l9/s76
w2ursle
sr2iv/s10
97 3716
S/1us70
Ss1TsTE
24/ T6
lus /778
v/ B/76
Tursljsie
1erlzrsrie
ftursidsie
lurslarsie
10/1or76

Time
Hour/Min.

61)-}-
iftiU\]o
12ucC.
lulh,.
1304
1llo,.

151u.
l43.:.
113,
193"'.
1404,
lalb.
iols.
lbulo
1225
34,
lwilb.
[ IRV
1300,

iici,.
1lab,
13uG.
tals,
o
1315,

P,
iiloa
13uu.

APPENDIX C-5 (Continued)

0-PO T-PO4 310?
mg/ﬁl mg/1 mg/
Jel 32 01589 4o
Leln? 0.256 S.1
Va2 {4,353
Jel93 (a338
vell7 U459
CelGa Vela? 48
Vell02 Je323 5.9
Vaeub9 0.11% 3.7
Uelbl) 0.228 3.6
UellZ0 Gal6] b o8
Jeun7 Uei2l G4t
LetiB7 Uaell23 5.6
el 34 G075 3.7
Uelds Uellt 4.1
Yel2f O.169 3.6
waslll J.166 4.3
Velwl 5.0
VellH U262 6.0
Celibl D272 S5e0
Va0 G.0Y5 449
Gald12 0.047 3.8
welill 0.038 3.4
vaeudd3 Ualay
Uel2? 0.103 3.7
e l9Y 0.213 3.9
Vel 38 U084 2.6
Ual36 J.062 7e5
Ve lU3 0.150 S5e3
vaeldy Ue343 4 .4
Jeli37 Delab 4 .6
YeuzsYy V.07 el

C-60

Na
mg/1

6.21
7.10
b.69

Y.81]
12.14
10.78
L4439
16.68

B 77

12401

lz.68
13.49
2.1y
11,38

.46
10.98
14,17
11.5¢6
10.63
la.78

5.76
16.54
17.49
10.02
10.17

TelH
17.88

mg/1

3.12
3.33
3.60

0.32
VeZ0
U.28
0.19
0.78
2eli2
l1.58
Z2enl
LePH
2«19
2+49
CeR2
2.28
1.12
U0.76
0.90
UGB
1.133
3441
1.49
1,68
2eTh
2.71
2-68
1.95




Date
Mo/Day/Yr

VAT VAL
S/l sTD
ALY EL
o/inh/sTo
W B !
a/ln/sto
ns2us 6
Trs 2776
T/ -S/76
(/lnsih
Tréssite
773,716

4/ f_\/?b :

VSRV

.’#/L(-\/?f) )

~sL7/ 00
ALln/T6
s lasTh
Rp2, 210
Heel/Te
4/ As16
G/lesfo
411/ 7n0
d/fq/?b
tus 1716
Vg /710
les1is76
].L;/lrf (0
]U/l,‘)'/?b
bvsbaysfo
1u/in/io

Time
Hour/Min.

Bt e
ld\)\.‘ﬂ
1126
120 .4
L9
1 30t .
lile.

Iale.
1443 .
ils..
14 ).

laug.

i<l=e.
1615.
1o .
1275
F1 .
131~
Ladi e
1350
1) .
llrd‘.'-
Ila,
1302
.i"fl‘.')o
Ibiu.
1-5].3-
Yl
Jil>e
1335

APPENDIX C-5 (Continued)

Ca
mg/1

12.29
l 3 .t {.?
Ta. 04

12.31

Y493
tu.76
192.27
415
11.53
{093
19.1v
11.348
11a0u
el

i3.48

1243
10.3"_17
11e34
10.1“’

Yatah
leaud
ldent
1debl
2.0l
4483
11.47
L9e55
12ea5

g
mg/1

1.89
celY
2ol
2.19
3.89
a.ab
240
J.l6
3.4l
282
2e9d
2e91
3.35

2eUY,

2471
8022
2.28
2453
cel3
295
3,21
2+35
2ea0
Lo’
2
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(]
mg/1

2{e3
225
laa.2
16.2
l4.0
192
lblq
21 .5
227
21.2
3440

23.0
26.3
29.7
23.5
2l ed
1.3
2943

20e2.
25.3°

19,1
23.>
24el
2H.H
35.2
33.9
1 7.8
1v.1
15.8
37.0
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mg/1

Y -]

Sel
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be5
JeT
fe3
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Ce¥
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Ded
del
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Del
Dl
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Deld

Alk
meq/ 1

054
Ges2
Va9
Ues?
0.63
0e54
Ue53
Uea2
G55
0.54
DehD
0.50
Qetrl
D.74
.58
054
G.63
72
Ue3s

0453

Geml
Qeusbh
0.55
0.%6
U39
0.78
0a57
UehT
Uetr?
Oe77
Uebdy



APPENDIX C. LABORATORY RESULTS FOR SAMPLING DATES
6. CHANDLER SLOUGH MARSH STATION

Date Time NOy N2 NO3 NH4 TKN
Mo/Day/Yr Hour/Min. mg/1 mg/1 mg/1 mg/1 mg/1
ll/tl/f% lf%.- -J-UUL." Jc(‘UT U.Oﬂq OOU.I. 20‘41

YA VAL laoi. . C dedle Vel 7 vedu5 : Uel05S

o/lasTo Cidda JebuUb 0.0uY _ 0.03

/ln/1b “+ 3 e veliu® G.uU7 0.08

f')/].:)/TD ﬁ“ua vaetllly 0.{}01‘.‘5 < U.Dﬁ¢+ 0.02

YA RYAL 1e33e - LeuwuTd Uevu7 < 0,006 < U.01

arla/T6 1ol . 14009 Uebtdv 0.05 1le34

S5/La/ 00 U UM vellu el < 0.0Uw U.20 1.4

6b/l=r10 XTI T VedU® a7 ' Jel2

b/lhrilo 430, Velt© f.uuy Jelbi 0.17 1.35

‘ﬁ/lf)/?“‘; "3310 4.006 0.009 < - 0.01 10-%")

e/ln/slb 123, . Va9 Ge01v U.01. 1.37

DAlnste 13 . J.Ull < 0,004 0.04 letsy

c/lt./ie PR T I favll < w004 .03 leal

n/lasT6 AU30. GeUUS Valilu .01 1.43

n/lisfo w4y, Jealdub D.006 <« Galta ‘ Ue.0H | I

h/l?/?b Bisa T veuid J.U06 < Jelu OQU‘} 1-‘5“

YA NFEL [ R vaeuliH G.,u00 < 0.004 0,08 leal

“'/lf/?'il 2‘45“’. UOU'J? JaUlbH < UQUU‘* 0004 1.38

c/lnsfo 1334 < vaeUub UellOb < Ua004 CU.02 1.35

HALG/TD 163, . DA 4006 < UGd04 0.02 l.12

"*/}"'\/’t" 19.3!- VelS6 0.006 002"’0 UOU\’ lnl}q

s/ie/sTe 2233 el Vel < W00 0.04 S led®

VAN NS 13 .. LeluA Caud? < 0,004 0.00 l.28

SYARFAL- 23, . vellH Ua0u7 0.05 i.17

VAN VN T RN CedUT DL 0GT < 0,004 0.3 lela

‘/1 '//f".'?r li_;- - v elJO {1'0007 ) 0.02 1'29

“/lrsi ' 144 . Geud? J.0uY 0.04 l.25

s/LdsTe 173 . weliu? VRV RvE 0.05 1.25

V8 WV Ko AT DA Leflab velldd U.736 V.07 lelh

H/lm/ T 233 . Vedll Doy < (4004 Oe.uc 127

/1= TE 230 vewll L.0UY < U004 Ueln 1.16

Hol9s e 33 ,. Leugl DaeltU9 0.011 0.11 127

/4770 I FU LelllS Ue.d0v UeQUB 0.1y 1.15

R/ 15 1135, veull UeQUY < Uelu4 - 04086 1«58
luslisin P doa velUR .ubs < D.004 < 0,01 3.97
1A 7 Tn {774, veuild Ve lUD < U004 0.0¢ CeTY
ivslisitn 2135 Leuli telUD UeQ& < D.01 ek
Viziesie 3 e wei ]l Geul7 < UeQUs 0.02 2atnil
Liazbkzrsine 43, veulls Ue.illb Je004 V.07 O.kh
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Mo/Day/Yr

L2775
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asl=ss16
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s /76
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SVE VA K
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o/les/76
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LY SNV k-
Bobes o
R0/
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Hsl st
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sl /T
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a/l~/76
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/1300
11V T
J/ALLs o
ALl sTR
R O S
izl ;'/?!"l

b= g b

Time

Hour/Min.

lcdia
103{.1.
2uiil.
4.4
03
ledd.
lo3dc.
Aidl,
2a i,
43
63'\.
1235
lﬁ3u-
Fddu.
F43e
43
3.
lede
243
1330
630
IR
2e3;
13
"4'3\}!
73').
1-5.5"' .
la3 . .
23y
2330 .
P D
S3o.

Ay
1130
L3430,
174y,
213

3. .

Li 3 .KI »

APPENDIX C-6 (Continued)

0-P04
mg/1

vel3l
Jaedn’
Ued 7y
Ue 39U
Velrl?
ve3df?
ved71
Y a3l
vaedHo
edoB
L‘-367
Ua3ds3
U»332
503‘43
VDS?JH
UVe3hH
L\'.JLSU‘
re335
&'-Jb?
Veldl
vel7?5
uollq
tae113
ftel?t
Y s
Vel63
UcdDE
vadls
vedi 3
VacH?
Ved AR
veldlh
GedB3
Vel s
‘.ald')?
belld7
Lel 37
Lel2d
Veled
vella

T-POy

mg/1

U.L.437
VeatsS
Ueaba
U.934

Uy
U.ulde
U.455%
Vet 3s
Vet 29
D.a2l
Uel0a
Uedl?Z
U.436
Usa28
Usald
d.392
(436
0.207
v.203
o211
J.222
UeZ3%
Uelald
Ge255
J.319
V370
Je357
Ua3lv
Le313
.320
UedH
44307
Vo295
Vel
el T7
va.lb66
Uelbh

C-63

Si0
mg/§

2

- - . L) * . L] . . . [ ] L] & &
CCcoGLoe~NTOIPLEPLUCS LT RNT

NS nNEPrPEPFERFEPRPRPROWN WK

4 & »

Na
mg/1

Y.h2
Y.83
9,83
11.57
10.15
10,62
10,31
Y99y
10.7H
10.94
10.94
1l1.4}
9,99
10.31
10.62
P 9Y
10,74
10.78
12.03
d.13
Te97
Te97
B.62
Y.27
10.41
Ted7
10.41
9092
1024
8,78
10.08
8,94
8.78
9.11
12.72
13.33
13.83
13.67
13.20

mg/1

Z.99
294
3eal
3.54
3.21
3.38
3.33
3.09
3.45
3.38
3.17
3.26
3+02
3.38
3.09
3.01
3.17
3.12
2470
l.87
1a77
1.582
l.96
203
219
2.32
2el6
256
Celrhh
2ets2
ZeHRA
2+50
Cets]
2+54
Z2e98
296
2499
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2eHH




Date
Mo/Day/Yr

I1/21/75
n/las16
B/lasTe
b/lssTe
brlS/s76
bl
6/lsri6
o/ls/To
A/larT6
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a/7le/fe
0/16/76
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6/lersto
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GLLT/TD
6/l7710
/1770
Bs/le/16
“ALB/TE
“Boles o
a/ln/it
R711716
SYSWEELS
2/17/75
w177 T e
ds/14/776
s/laste
5/ins70
HZLW/ T
nslysia
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B/l4776
BAL9sT6

lusllrs76

lurslisin
iv/llrsio
lurslprin
is/712/706

1935

Time -

Hour/Min.

1234,
le‘.f -

3.

H 3'-.' -
1231
163
2J35
a3y

“ 3,
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123
lolds
23y
Za3i
4.3,
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P Y
1330
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£e 3y
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43
T3
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LT3
AV I
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23y
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- [ ] L] L] . - L ] L] L L]
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173,
zlj -
3.
335,

* &5 &8 @& & & & & & » 9

APPENDIX C-6 (Continued)

Ca
mg/1

12.11
13.36
la.bl
lZ2.64
13.72
12,42
19.26
13+.94
1980
14,08
1175
13.54
13.36
1i3.72
13.34
1deba
12429
12.29

1i.54

ety
tedl
799
Ben3
id.09
14.13
Yalb
da.673
b3l
.25
a3l
Ceb3
Ha96
1t.22
10.285
12429
1c.45
leaah
12ennl
12477

Mg
mg/1

3.0?
.03
1.90
2.07
207
1.98
2.07
207
2+28
2.28
2.28
2432
2.07
2+23
Zelti
2 el
3.12
3.21
3.21
3.17
3.0d
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C1

mg/1
81.2
19.1
18,9
18,1

205

1.9
2l.3
c0.1
12.5
20.1

18,9

18.9

"13.1

19.1
20.1

2l.1

18.7

" 19.9

2.1
iR,.5
1643
11.9
15.7
16,4
16.1
17.1
19.1
18,7
16.9
16.7
175

S 17.9

17.9
18.7
19.1
2le7
27.7
27.1

2647

804

mg/1

S.8

Sed
Sedr
5.0

11.7
Bel
fe
79

1?2

ilel

11.1

11.4

11.7

11.7
l1.7
S.0
blo
el
S5al
bel
Sel
Del

Alk
neq/1

D.43
0.52
0.53
D.an
0.‘:)1
0.408
0.an
(| A
DeS1
0.45
Qena
D.49
005)2
G.52
0e46
057
0.57
IR
0451
Q.49
VeitS
U.32
036
0.39
Oetrl
0.a3
0435
0'%1
U.L"H
O.4R
0."’2
OIQB
Ge:8
Qe 8
Va3
0.57
0.56
UIL.;6
Uu?\3
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Mo/Day/Yr

Loslerto
loslesie
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tizkesie
Lislesrto
tv/t277%0
1o/13716
lw/13/7¢6
luslssdo
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fusl3zie
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iu/la/76
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Time
Hour/Min.

63, .
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123..
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lﬁ,j'.'o
2ld.
1.
330,
B30
P35
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1935,
143,
Cl i .
..
33‘.' L]
H il
3
18 308

APPENDIX C-6 (Continued)

<
<

NOyx
mg/1

QeUUY
veldigd
VelU4
el 04
velduy
wel27
dedut?
ettt
Je b
LeBYl
veldl5

UuUlL)
el
UJeUU T
JeJUbH
Veliu?R

NO2
mg/1

VI 1Y
YaUus
ve.l05

< UJli4
< v.004

e 0ULS
V004
D.UOs
v.005
V.005
J.006
U.,004
G004
Ua004
Va0«
UaQua
Us0V6
U.004
.,005%
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A A A A A

Fa

NO3
mg/1

VR
Va0
Val0a
elua
UeDudk
0.026
UelilS
Uel23
Velithis
UeDub

(VT

G687
UeQ1ll

Uatll
J.010
Qeluy
UaQus
G004

NHgq
mg/1

O.03
0.01
v.uZ
0'0£
0'02
0'02
0.01
0.03
C.01
0.02
0.03

0,05

0.01
0.10
0.01
0.04
G.01
J.0¢
003

TKN
mg/1

le(3
Oebds
et
£e39
2-‘%&—}
lax1
Hats]
2.72
le7h
1.75
leny
206
660

2e93
2'63
1.49
0.903
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Lislesie
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luzlesie
Laslzrin
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1u/s23/76
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iuslasio
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Jel22?
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velll
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WelQY
vellQ
U.lDl
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Uall99
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vaed9H
Usloz
40102

APPENDIX C-6 (Continued)

T-POg
mg/1

0.165
CelbH
V.176
01163
U.174
Gal9y
0.199
(.14
Jeléa
0.148
Uelas
0.140
0.133
0.127
¢.127
U.140
G,1306
0.138
Ueol4u
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c L L ToOoOCCoo

[o. A0~ SV L B LS M B R O A R YL RO

[S2TRY RV R =l o L i )

Na
mg/1

13.499
15,42
14,15
13067
14,31
Jaw.31
13.83
13.83
12.62
la.81
o .66
15.13
15.44
15,60
13.40

14,81

13.87
14,19
13.25

mg/1

3.1}?
2.")3
3.9
2+96
2 R4
2.82
2.93
2eR7
2098
3-U3
Cett
2.72
2e569
2.73
2'?2
3.16
2.73
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APPENDIX C-6 (Continued)

Date Time Ca Mg - Q SO ATk

Mo/Day/Yr Hour/Min mg/1 mg/1 mg/1 mgﬂ] meq/ 1
i/l rtn 6, L7 7 3.21 2T ed Sel Qe
Lusrberts g, legeT7 2o lé 2Heh ' Sel Vet
IR W A el lzebl 3.9 21«7 < el De60
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j'/lf/i" Pl U lﬁo/? ‘3.17 87—7 < Dl Oof\.j
Pzl 2 0n L 1Ze93 d.12 c7.1 < Dl DebS
liigiyrie 34 . lgaTf 17 2T.7 < Del Oen3
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IRF A S/t?h 14 .. lJ-'JH £¢‘§l 27-7 < Dou 0074
L/l s/fe 1230 1head? 2ot 2Hab < 9.0 0«69
L rsrarie [ Sl 1i.37 £eon 2R.0 < Sa0 VetV
Lo/bas o Fi13: . ile9 2ol Z2H.4 < Sael De63
L/ fars o e Ilew ¥ cabb 2l.7 < '300 0-6[‘:
[ G 33 . Lie27? 2elts 2FR.6 < Se D.71
v/ lazitn 93 . llies? 2.6 2T < el Qa7
Lzl 42 @6 T4 . 12eab Zela 277 < S0 De74
fuslarsin Il o 14 8359 2et0 2Hael < Seid UerD
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APPENDIX D

DESCRIPTION OF PLANT COMMUNITIES IN CHANDLER SLOUGH




1. Dense Cypress Zone

Taxodium distichum {bald cypress) is the top story in this zone, with

a density of about one tree per five m2. Several species of ephiphytes,

including Tillandsia spp. and Encyclia tampensis (butterfly orchid), grow

on the cypress. Other large plants include Fraxinus caroliniana (pop ash)

and Cephalanthus occidentalis (buttonbush). There is 1ittle understory

vegetation except during the summer and autumn when Eichhornia crassipes
(water hyacinth) becomes abundant. Some open water areas have Polygonum

sp. (smartweed) or Sagittaria subulata.

2. Sparse Cypress Zone
Bald cypress is less dense than in the first zone, although occasional
cypress heads are present. Much of the understory vegetation is comprised

of Polygonum sp., Pontederia lanceolata (pickerelweed), and Sagittaria lancifolia

(arrowhead). Water hyacinths are abundant during the summer and autumn,

Cyperus articulatus, Cephalanthus occidentalis, Iris hexagona (prairie iris)

and several species of submergent plants are also present.
3. Broadleaf Marsh Zone
This zone is dominated by several aquatic broadleaf plants, including

Pontederia lanceolata, Sagittaria lancifolia, and Thalia geniculata. Smart-

weed is usually present, Typha sp. (cattail), Ludwigia peruviana (primrose

willow), and Scirpus californicus (bulrush) occur occasionally. Submergents

such as Ludwigia repens and Bacopa caroliniana (aromatic figwort) are fre-

quently observed.
4. Buttonbush Zone
The central portion of Chandler Slough is dominated by buttonbush

plants that are one to two meters tal}. Buttonbush usually grows in

D-2




association with Sagittaria lancifolia, Panicum hemitomon (maidencane), and

Mikania scandens (climbing hempweed). Buttonbush density averages about 0.25

plants/m2. Marsh vegetation between the buttonbush plants includes P.
lanceolata, Leersia hexandra (cut grass), I. hexagona, C. articulatis,

and Polygonum sp.

9. Tall Grass - Wet Prairie Zone

The southern portion of Chandler Slough is dominated by aquatic grasses,

Panicum repens (torpedo grass), or P. hemitomon. Other grass species that

occur occasionally include Andropogon sp. (broom sedge), L. hexandra and

Sacciolepis striata (false maidencane).

An understory of smaller plants consists of Aster spp., Bacopa caroliniana,

Centella asiatica L. (coinwort), Cyperus haspan, Dichromena latifolia (white

top sedge), Hydrocotyleumbellata (pennywort) and Lindernia anagallidea.

Patches of P. lanceolata, S. lancifolia, L. peruviana, S. californicus,

Myrica cerifera (wax myrtle), and T. geniculata are scattered throughout

this zone.
6. Soft Rush Zone
The soft rush zone is located slightly upland from, and on the east

and west borders of the buttonbush community. Juncus effusus (soft rush)

grows in large, spreading clumps that are about a meter tall, and individual
plants are usually spaced a meter or more apart. Ground cover in this area

is composed of Hypericum mutilum, L. repens, Pluchea purpurescens, I. hexagona,

L. anagallidea, and P. lanceolata.
7. Switchgrass Zone

A zone dominated by Spartina bakerii{switchgrass) is situated between

an oak hammock in the western portion of Chandler Slough, and the buttonbush




and soft rush zones. Switchgrass grows in spreading clumps up to two meters

in height, Mikania scadens is sometimes found growing on Spartina bakerii.

Ground cover consists of some small, unidentified grasses and sedges, and
L. anagallidea and H. mutilum.
8. Broomsedge Zone

A zone that is dominated by Andropogon sp. (broomsedge) is located west
of the major tall grass/wet prairie associations. Ground elevations are
slightly higher than in the wet prairie zone. Other species includes P.

hemitomon, M. cerifera, P. lanceolata, and S. lancifolia.

9. Wax Myrtle Zone

The large tree-like shrub, Myrica cerifera (wax myrtle), forms dense

stands that often occupy an elevated knoll. The canopy becomes complete
and eliminates most understory vegetation from this association.
10. Primrose Willow Zone

A few scattered locations in the slough are characterized by thickets

of Ludwigia peruviana (primrose willow). Associated vegetation in these

areas consists of common wetland plants such as Pontederia lanceolata and

Sagittaria lancifolia.

11. Low Grass Zone

There are s1ight ridges and small knolls in Chandler Slough which
support a ground cover of small grasses, sedges, and herbaceous plants
such as L. anagallidea and H. mutilum. These areas are grazed by cattle
during the dry season. When water levels rise, the vegetation shifts to
a more aquatic community that is characterized by smartweed, pickerelweed,

and submergents like Hydrochloa caroliniensis and Bacopa monnieri.

D-4




APPENDIX E
AVERAGE PHYSICAL CHARACTERISTICS OF PLANT
SPECIES SAMPLED FROM CHANDLER SLOUGH,

© May 1975 - October 1976
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APPENDIX F

SOIL CHEMISTRY DATA
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APPENDIX F

CHEMICAL COMPOSITION OF SOIL SAMPLES COLLECTED FROM THE TOP

15 CM OF THE SOIL IN APRIL 1976

Site No. Ca % K % Mg % P % N %
15 0.16 0.04 0.03 0.026 0.35
16 0.21 0.03 0.03 .0.030
17 0.06 < 0.01 0.008 0.21
18 0.19 0.05 0.04 0.013 0.38
19 0.18 0.08 0.07 0.040 0.89
20 0.06 0.03 < 0.01 0.006 0.19
21 0.16 0.06 0.05 0.017 0.27
22 0.17 0.03 0.02 0.012 0.13
23 0.15 0.01 0.02 0.014 0.24
24 0.11 0.05 0.06 0.024 0.32
25 0.10 0.07 0.07 0.019
26 0.14 0.06 0.08 0.024
27 0.14 0.06 0.07 0.031 0.58
28 0.13 0.05 0.04 0.021 0.32
29 0.12 0.06 0.07 0.018 0.35
30 0.10 0.06 0.08 0.019 0.40
3 0.18 0.08 0.07 0.034 0.86
32 0.17 0.08 0.06 0.025
33 < 0.04 0.01 < 0.01 0.004 0.10
34 - 0.15 0.02 0.02 0.016 0.14
35 0.17 0.06 0.05 0.030 0.49
36 0.10 0.04 0.03 0.015 0.33
37 0.17 0.03 0.02 0.013 0.22
38 < 0.04 0.01 < 0.01 0.013 0.07
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~ APPENDIX F

PHOSPHORUS AND NITROGEN CONCENTRATIONS OF SOIL SAMPLES
COLLECTED AUGUST 1975 FROM THE TOP 15 CM.

Site No. Phosphorus % Nitrogen %
1 0.018 0.31
2 0.020 0.41
3 0.017 0.15

4 0.018 0.18
5 0.014 0.08
6 0.015 0.36
7 0.018 0.69
9 0.038 0.57
11 0.030 (.55
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CHEMICAL COMPOSITION OF SOIL SAMPLES COLLECTED DURING MAY 1975

APPENDIX F

Site Depth Ca % K% Mg % N % P %
1 0-15 cm 0.07 0.08 0.05 0.94 0.019
30-46 cm 0.05 0.09 0.02 0.07 0.010
61-76 cm < 0.03 0.03 . 0.04 0.07 0.005
2 0-15 cm < 0.04 0.04 0.06 0.21 0.011
30-46 cm 0.05 0.06 0.03 0.03 0.005
61-76 cm 0.07 0.08 0.04 < 0.03 0.005
3 0-15 cm 0.07 0.06 0.05 0.16 0.018
30-46 cm 0.07 0.05 0.09 0.12 0.008
61-76 cm 0.10 0.05 0.12 < 0.03 0.006
4 0-15 cm 0.08 0.06 0.06 0.13 0.019
30-46 cm 0.04 0.05 0.04 < 0.03 0.008
61-76 cm 0.07 0.05 0.10 . 0.005
5 0-15 cm 0.06 0.09 0.06 0.14 0.025
30-46 cm < 0.04 0.04 0.07 0.09 0.007
61-76 cm 0.07 0.04 0.04 < 0.06 0.004
6 0-15 cm 0.05 0.06 0.06 0.33 0.016
30-46 cm 0.05 0.04 0.07 < 0.03 0.007
61-76 cm 0.07 0.04 0.09 0.03 0.006
7 0-15 cm 0.17 0.10 0.09 0.64 0.049
30-46 cm < 0.04 0.04 0.08 0.16 0.007
61-76 cm < 0.04 0.04 0.08 0.12  0.005
8 0-15 cm < 0,01 0.04 0.01 < 0.03 0.019
 30-46 cm < 0.01 0.03 0.02 < 0.03 0.014
61-76 cm < 0.01 0.04 0.02 < 0.03 0.008
10 0-15 cm 0.15 0.05 0.07 0.70 0.037
30-46 cn 0.04 0.04 0.06 < 0.03 0.007
61-76 cm < 0.04 0.06 0.07 0.11 0.007
11 0-15 cm 0.05 0.12 0.04 0.31 0.026
30-46 cm 0.04 0.11 0.05 0.19 0.013
61-76 cm < 0.01 0.13 0.05 < 0,03 0.013
13 0-15 em < 0.02 0.04 < 0.03 0.07 0.020
30-46 cm < 0.02 0.02 < 0.03 < 0.03 0.002
61-76 cm < 0.02 0.03 < 0.03 < 0.03 0.008
76 em < 0.02 0.03 < 0.03 < 0,03 0.007

below
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